
INTRODUCTION 
JEEP AW-4 

The AW-4 is a four speed, electronically controlled automatic transmission. 
Running gear consists of a lock-up converter:oil pump:three planetary gear 
sets:clutch and brake units:hydraulic accumulators^ valve body with electric 
solenoids and a transmission computer unit (TCU). Cables are used for shifting 
and throttle pressure control. A neutral safety switch permits engine starting in 
Park and Neutral range only. The valve body solenoids are controlled by signals 
from the TCU. Signal sequence is determined by vehicle speed and throttle 
position. Fourth gear is an .70:1 ratio overdrive range. First second.third and 
reverse gear are conventional ranges. Third gearratio is 1:1. A separate planetary 
gear set provides overdrive operation in fourth gear. 

We thank the Chrysler Corporation for the 
illustrations and information that have 
made this booklet possible 
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GEAR SHIFT POSITIONS 

The AW-4 transmission has six gear shift lever po¬ 
sitions. Park, Reverse and Neutral positions are con¬ 
ventional and mechanically operated. The 1-2,3 and D 
ranges provide electronically controlled shifting. 

The 1-2 position provides first and second gear only. 
The 3 position provides first, second and third gear. The 
D range provides first through fourth gear. Overdrive 
fourth gear range is available only when the shift lever 
is in D position (Fig. 2). 

TRANSMISSION IDENTIFICATION 

The transmission I.D. plate is attached to the case 
(Fig. 3). The plate contains the transmission serial and 
model numbers. Refer to the information on this plate 
when ordering service parts. 

COMPONENTS AND OPERATION 


DRB II tester. Once a malfunction is noted and stored 
in TCU memory, it is retained even after the problem 
has been corrected. To cancel a stored malfunction, sim¬ 
ply disconnect and reconnect the "Trans." fuse in the 
TCU harness. 

Shift Modes 

Two separate shift modes are programmed into the 
TCU. The Comfort mode provides normal shift speeds 
and points. The Power mode provides higher engine 
speeds and shift points when extra acceleration and 
torque are needed. The shift modes are activated by a 
switch in the instrument panel. 

Vahre Body Solenoids 

The solenoids are mounted on the valve body and 
operated by the TCU. The solenoids control operation of 
the converter lockup and shift valves in response to 
input signals from the TCU. 


Electronic Controls 

The AW-4 is electronically controlled in the forward 
gear ranges. The controls consist of the TCU, valve body 
solenoids and sensors that monitor vehicle speed, throt¬ 
tle opening, shift lever position and brake pedal appli¬ 
cation. 

TCU 

The TCU determines shift and converter lockup tim¬ 
ing based on signals from the sensors. The valve body 
solenoids are activated/deactivated accordingly. 

The TCU has a self diagnostic program. Component 
and circuitry malfunctions can be diagnosed with the 
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Sensors 

The sensors include the throttle position sensor (TPS), 
the speed sensor, the neutral safety switch and the 
brake pedal application switch. 

The throttle position sensor is mounted on the throttle 
body. It electronically determines throttle position and 
relays this information to the TCU to control shift 
points and converter lockup. 

The speed sensor consists of a rotor and magnet on the 
transmission output shaft and a switch in the extension 
housing or adapter. The sensor switch is activated each 
time the rotor and magnet complete one revolution. 
Sensor signals are transmitted to the TCU. 

The neutral safety switch is mounted on the valve 
body manual shaft. The switch signals shift linkage and 
manual valve position to the TCU through an inter¬ 
connecting harness. The switch prevents engine start¬ 
ing in all gears other than Park or Neutral. 



Fig. 2 Gear Shift Positions 
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Fig. 3 Transmission Identification 
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The brake application switch releases the lock-up 
clutch in the torque converter whenever the brakes are 
applied. The switch is mounted on the brake pedal 
bracket and signals the TCU when the pedal is pressed 
or released. 

TORQUE CONVERTER 

A lockup torque converter is used for all applications. 
The lockup mechanism consists of a sliding clutch pis¬ 
ton, clutch springs and the clutch disc material (Fig. 4). 

The disc is attached to the converter front cover. The 
clutch piston and clutch springs are attached to the 


CLUTCH 



Fig. 4 Lockup Torque Converter 


turbine hub. The springs dampen engine firing im¬ 
pulses and loads during the initial phase of converter 
lockup. 

Lockup is controlled by valve body solenoid number 
three and by the lockup relay valve. At lockup speed, 
the solenoid channels line pressure to the lockup clutch 
through the relay valve. 

Torque converter lockup occurs in second gear in 1-2 
position; third gear in 3 position and third and fourth 
gear in D position. 

FOURTH GEAR OVERDRIVE COMPONENTS 

The overdrive system consists of the input shaft, one¬ 
way clutch, planetary sun gear, ring gear, planetary 
carrier, direct clutch and overdrive brake (Fig. 5). The 
overdrive elements are controlled and applied through 
valve body solenoid number two. 

In overdrive fourth gear, the brake prevents the over¬ 
drive sun gear from turning. During operation, the 
overdrive elements operate as follows: 

The overdrive input shaft and planetary carrier ro¬ 
tate as a unit. The sun gear and overdrive direct clutch 
drum are in mesh and operate as a single unit. The 
direct clutch splines function as the hub for the over¬ 
drive brake. The one-way clutch outer race is in mesh 
with the planetary carrier. The inner race is fixed to the 
sun gear shaft. 

FIRST-THIRD-REVERSE GEAR COMPONENTS 

First-third and reverse gear components are outlined 
in Figure 6. 

The input shaft is meshed with the direct clutch hub 
and the forward clutch drum. These elements rotate as 
a unit. The forward clutch hub rotates as a unit with the 
front planetary ring gear. The direct clutch drum is 
meshed with the forward end of the planetary sun gear. 
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Fig. 5 Fourth Gear Overdrive Components 
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The second brake hub serves as the outer race of 
one-way clutch No. 1. The clutch inner race is locked 
with the front/rear sun gear. The inner race of one-way 
clutch No. 2 is splined to the transmission case and is 
locked. The outer race rotates as a unit with the rear 
planetary carrier. 

The rear planetary ring gear is splined to the output 
shaft. The front planetary carrier and rear carrier ring 
gear are meshed and rotate as a unit with the output 
shaft. 


GEARTRAIN OPERATION AND APPLICATION 
CHARTS 

Operation and application of the first through fourth 
and reverse gear elements are outlined in the function 
and application charts. 

The Component Function Chart (Fig. 7) describes ba¬ 
sic function of various geartrain elements, The Com¬ 
ponent Application Chart (Fig. 8) indicates which 
elements (including valve body solenoids), are applied 
in the various gear ranges. 
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Fig. 6 First-Third And Reverse Gear Components 


FRONT & REAR 
PLANETARY 
SUN GEAR 


NOMENCLATURE 

FUNCTION 

Overdrive Direct Clutch 

Connects overdrive sun gear and overdrive carrier 

Overdrive Brake 

Prevents overdrive sun gear from turning either clockwise or counterclockwise 

Overdrive One-Way Clutch 

When transmission is driven by engine, connects overdrive sun gear and overdrive earner 

Forward Clutch 

Connects input shaft and front ring gear 

Direct Clutch 

Connects input shaft and front and rear sun gear 

Second Coast Brake 

Prevents front and rear sun gear from turning either clockwise or counterclockwise 

Second Broke 

Prevents outer race of No. 1 one-way clutch from turning either clockwise or counterclockwise, 
thus preventing front ond roar sun gear from turning counterclockwise 

First/Reverse Brake 

Prevents rear planetary carrier from turning either clockwise or counterclockwise 

One-Way Clutch No. 1 

When second brake is operating, prevents front and rear sun gear from turning counterclockwise 

One-Way Clutch No. 2 

Prevents rear planetary carrier from turning counterclockwise 


Fig. 7 Component Function Chart 
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Fig. 8 Component Application Chart 


HYDRAULIC SYSTEM 

The basic hydraulic system consists of the oil pump, 
valve body and solenoids and four hydraulic accumu¬ 
lators. The oil pump provides the necessary system lu¬ 
brication and operating pressure. 

The valve body controls application of the clutches, 
brakes, second coast band and the torque converter 
lockup clutch. The valve body solenoids control se¬ 
quencing of the 1-2, 2-3 and 3-4 shift valves within the 
valve body. The solenoids are activated by signals from 
the TCU. 

The accumulators are used in the clutch and brake 
feed circuits to control initial apply pressure. Spring 
loaded accumulator pistons modulate the initial surge 
of apply pressure for smooth engagement. 

Oil Pump 

A gear-type oil pump is used in all AW-4 transmis¬ 
sions. The pump gears are mounted in the oil pump 
body. The drive gear is operated by the torque converter 
hub. Drive tangs on the hub engage in drive slots in the 
drive gear. 

Valve Body Components 

Transmission operating pressure is supplied to the 
clutch and brake apply circuits through the valve body. 
The valve body consists of an upper body, lower body, 
separator plate and upper and lower gaskets (Fig. 9). 
The various spool valves, sleeves, plugs and springs are 
located within the two body sections. 

The manual valve, 1-2 shift valve, primary regulator 
valve, accumulator control valve, check balls, solenoids 
and oil strainers are located in the lower body section 
(Fig. 10). The remaining control and shift valves plus 


check balls mid one additional oil strainer are located 
in the upper body section (Fig. 11). 

Manual Valve 

The manual valve is operated by the gearshift link¬ 
age. The valve diverts fluid to the apply circuits ac¬ 
cording to shift lever position. 

Primary Regulator Valve 

The primary regulator valve (Fig. 13) modulates line 
pressure to the clutches and brakes according to engine 
load. The valve is actuated by throttle valve pressure. 



Fig. 9 Two-Section Valve Body 
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DIAGNOSIS INFORMATION 


GENERAL DIAGNOSIS INFORMATION 

The TCU used with the AW-4 transmission has a 
self-diagnostic program. The program is compatible 
with the DRB II tester. 

The AW-4 is an electronically controlled transmis¬ 
sion. Shift points and sequence in the forward gear 
ranges are controlled by the TCU. Before attempting 
repair, it will be necessary to determine if a malfunction 
is electrical or mechanical. 

The DRB II tester will identify faults in the electrical 
control system. The road test, pressure test, stall test 
and time lag test plus the general diagnosis charts will 
help locate faults in the mechanical running gear. 

All AW-4 diagnosis should begin with the Prelimi¬ 
nary Check Procedure. The procedure is designed to 
help identify the type of problem (mechanical/electri¬ 
cal) that has occurred. The first step of the procedure is 
Initial Inspection and Adjustment which is detailed in 
this section. 

INITIAL INSPECTION AND ADJUSTMENT 

(1) Check and adjust shift linkage. 

(2) Verify line pressure cable operation. Repair or 
replace cable if it binds or is damaged. 

(3) Check engine throttle operation. Have helper 
press accelerator to floor and observe injector throttle 
plate movement. Adjust linkage if throttle plate does 
not reach wide open position. 

(4) Check and adjust line pressure cable if necessary. 

(5) Check transmission fluid level when fluid is at 
normal operating temperature. Start engine. Shift 
transmission through all gear ranges then back to Neu¬ 
tral. Correct level is to Full or Add mark on dipstick 
with engine at curb idle speed. 

(6) Check and adjust neutral switch if necessary. 

(7) Check TPS adjustment and operation. Adjust the 
sensor if necessary. 

MANUAL SHIFTING TEST 

(1) This test determines if the problem is related to a 
mechanical or electrical component. 

(2) Stop engine and disconnect TCU or TCU fuse. 

(3) Road test vehicle. Shift transmission into each 
gear range. Transmission should operate as follows: 

• lock in Park 

• back up in Reverse 


• not move in Neutral 

• provide first gear only with shift lever in 1-2 position 

• operate in third gear only with shift lever in 3 posi¬ 
tion 

• operate in overdrive fourth gear in D position 

(4) If transmission operates as described, proceed to 
next step. However, if forward gear ranges were diffi¬ 
cult to distinguish (all feel the same), or vehicle would 
not back up, refer to diagnosis charts. Do not perform 
stall or time lag tests. 

CAUTION: Do not overspeed the engine during the 
next test step. Ease off the throttle and allow the ve¬ 
hicle to slow before downshifting. 

(5) Continue road test. Manually downshift transmis¬ 
sion from D to 3, and from 3 to 1-2 position. Then man¬ 
ually upshift transmission through forward ranges 
again. 

(6) If transmission operation is OK, perform stall, 
time lag and pressure tests. If transmission shifting 
problem is encountered, refer to diagnosis charts. 

(7) If a problem still exists, continue testing with DRB 
II tester. 

HYDRAULIC PRESSURE TEST 

Pressure Test Procedure 

(1) Connect pressure test gauge to test port on pas¬ 
senger side of transmission. Use adapter 7554 to con¬ 
nect gauge. Be sure test gauge capacity is a minimum 
of 300 psi (2100 kPa). 

(2) Bring transmission fluid to normal operating tem¬ 
perature. 

(3) Apply parking brakes and block wheels. 

WARNING: DO NOT ALLOW ANYONE TO STAND AT 
THE FRONT OR REAR OF THE VEHICLE WHILE PER¬ 
FORMING THE FOLLOWING STEPS IN THE PRES¬ 
SURE TEST. 

(4) Check and adjust engine curb idle speed. 

(5) Apply service brakes. 

(6) Shift transmission into D range and note line pres¬ 
sure with engine at curb idle speed. Pressure should be 
53-to-61 psi (363-to-422 kPal. 

(7) Press accelerator to wide open throttle position 
and note line pressure. Pressure should be 161-to-196 
psi (1108-to-1353 kPa). 
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CAUTION: Do not maintain wide open throttle tor more 
than three or four seconds at a time. 

(8) Shift transmission into Reverse and note line pres¬ 
sure with engine at curb idle speed. Pressure should be 
73-to-87 psi (500-to-598 kPa). 

(9) Press accelerator to wide open throttle position 
and note line pressure in Reverse. Pressure should be 
223-to-273 psi (1540-tp-1883 kPa). 

CAUTION: Do not maintain wide open throttle for more 
than three or four seconds at a time. 

(10) If line pressure is not within specifications, adjust 
line pressure cable and repeat pressure test. 

Pressure Test Analysis 

If pressures in D and Reverse are higher than spec¬ 
ified, check for the following: 

• line pressure cable loose, worn, binding or out of 
adjustment 


• throttle valve, downshift plug, throttle cam sticking, 
worn or damaged 

• primary regulator valve sticking, worn, or damaged 
If pressures in D and Reverse are lower than specified, 

check for the following: 

• line pressure cable loose, worn, binding or out of 
adjustment 

• throttle valve, downshift plug, throttle cam sticking, 
worn or damaged 

• primary regulator valve sticking, worn, or damaged 

• oil pump gears or housing worn or damaged 

• overdrive clutch worn or damaged 

If pressures are low in D range only, check for the 
following: 

• forward clutch worn or damaged 

• fluid leakage in D range circuit (component seal and 
O-rings) 



Fig. 26 Preliminary Check Procedure 
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If pressures are low in Reverse only, check for the 
following: 

• shift linkage (and manual valve) out of adjustment 

• fluid leakage in Reverse circuit (component seal and 
O-rings) 

• direct clutch worn or damaged 

• first/reverse brake worn or damaged 

STALL TEST 

(1) The stall test checks holding ability of the trans¬ 
mission clutches and brakes and the torque converter 
stator clutch. 

(2) Bring transmission fluid to normal (hot) operating 
temperature. 

(3) Connect tachometer to engine. Position tachome¬ 
ter so itcan be viewed from drivers seat. 

(4) Apply parking brakes and block wheels. 

(5) Apply and hold service brakes. 

(6) On 4WD models, shift transfer case into two-wheel 
high position. 

(7) Start engine. 

WARNING: DO NOT ALLOW ANYONE TO STAND AT 
THE FRONT OR REAR OF THE VEHICLE DURING THE 
TEST. 

(8) Shift transmission into D range. 

(9) Press accelerator to wide open throttle position 
and note maximum engine rpm. Stall speed should be 
2100-to-2400 rpm in D range. 

CAUTION: Do not maintain wide open throttle for more 
than four or five seconds at a time. 

(10) Release throttle and shift transmission into Neu¬ 
tral. Allow transmission fluid to cool for 15-20 seconds. 

(11) Shift transmission into Reverse. 

(12) Press accelerator down to wide open throttle po¬ 
sition and note maximum engine rpm. Stall speed 



Fig. 27 Pressure Test Gauge Hookup 


should be 2100-to-2400 rpm in Reverse. 

Stall Speed Test Analysis 

If engine rpm is lower than specified in D and Reverse, 
check for the following: 

• engine output/performance insufficient 

• stator clutch in torque converter not holding if engine 
speed was 1500 rpm or less. 

If stall speed in D range is higher than specified, check 
for the following: 

• line pressure low 

• forward clutch slipping 

• No. 2 one-way clutch not holding 

• overdrive one-way clutch not holding 

If stall speed in Reverse was higher than specified, 
check for the following: 

• line pressure low 

• direct clutch slipping 

• first/ reverse brake slipping 

• overdrive one-way clutch not holding 

If stall speeds were higher than specified in both D 
and Reverse, check for the following: 

• low fluid level 

• line pressure low 

• overdrive one-way clutch not holding 

TIME LAG TEST 

This test checks general condition of the overdrive 
clutch, forward clutch, rear clutch and first/reverse 
brake. Condition is indicated by the amount of time 
required for clutch/brake engagement with the engine 
at curb idle speed. Engagement time is measured for D 
and Reverse positions. A stop watch is recommended for 
test accuracy. 

Test Procedure 

(1) Check and adjust transmission fluid level if nec¬ 
essary. 

(2) Bring transmission to normal (hot) operating tem- 
pertue. 

(3) Apply parking brakes. 

(4) Turn off air conditioning unit. 

(5) On 4WD models, shift transfer case into two-wheel 
high. 

(6) Start engine and check curb idle speed. Adjust 
speed if necessary. Curb idle must be correct to ensure 
accurate test results. 

(7) Shift transmission into Neutral and set stop 
watch. 

(8) During following test steps, start stop watch as 
soon as shift lever reaches D and Reverse detents. 

(9) Shift transmission into D range and record time it 
takes for engagement. Repeat test two more times. 

(10) Reset stop watch and shift transmission back to 
Neutral. 

(11) Shift transmission into Reverse and record time 
it takes for engagement. Repeat test two more times. 
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(12) Engagement time in D range should be a max¬ 
imum of 1.2 seconds. Engagement time for Reverse 
should be a maximum of 1.5 seconds. 

Time Lag Test Analysis 

If engagement time is longer than specified tor u 
range, check for the following: 

• shift linkage misadjusted 

• line pressure low 


• forward clutch worn 

• overdrive clutch worn or damaged 

If engagement time is longer than specified for Re¬ 
verse, check for the following: 

• shift linkage misadjusted 

• line pressure low 

• direct clutch worn 

• first/reverse brake worn 

• overdrive clutch worn or damaged 


CONDITION 

possau cause 

CORRECTION 

fujd dccolored or smeus 
burnt 

Fluid contumi noted 

Torque converter fwdly 

Transmission faulty 

Replace fluid 

Replace torque converter 

Disassemble and repair transmission 

VEHK1E DOES NOT MOVE N 

ANY FORWARD RANGE OR 
REVERSE 

Shift linkage out of adjustment 

Valve body or primary regulator toutty 

Park lock pawl faulty 

Torque converter faulty 

Converter drive plate broken 

Oil pump intake screen bloated 

Transmission faulty 

Adjust linkage 
inspect/repair valve body 

Repair pork pawl 

Replace torque converter 

Replace drive plate 

Cleon screen . . 

Disassemble and repair transmission 

SHIFT IEVER POSITION 
INCORRECT 

Shift linkage out of adjustment 

Manual valve and lever faulty 

Adjust linkage 

Repair volve body 

HARSH ENGAGEMENT 1ALI 
RANGES) 

Throttle cable out of adjustment 

Valve body or primary regulator toutty 
Accumulator pistons faulty 

Transmission faulty 

Adjust throttle cable 

Repair valve body 

Repair pistons 

Disassemble and repair transmission 

DE1AYED 1 -2,2-3 OR 3-OD 
UP-SHIFT, OR DOWN-SHIFTS 
FROM 4-3 OR 3-2 AND SHIFTS 
BACK TO 4 OR 3 

Electronic control problem 

Valve body faulty 

Solenoid faulty 

Find faulty part with DRBIl™ Tester * 

Repair valve body 

Repair solenoid 

SUPS ON 1-2,2-3 OR 3-OD 

UP SHIFT, OR SUPS OR 

SHUDDERS ON TAKE-OFF 

Shift linkage out of adjustment 

LP cable out of adjustment 

Valve body faulty 

Solenoid foully 

Transmission faulty 

Adjust linkage 

Adjust cable 

Repair valve body 

Replace solenoid 

Disassemble and repair transmission 

DRAG OR BIND ON 1 -2,2-3 

OR 3-OD UP-SHIFT 

Shift linkage out of adjustment 

Volve boefy faulty 

Transmission faulty 

Adjust linkage 

Repair valve body . 

Disassemble and repair transmission 

NO LOCK-UP IN 2ND, 3RD 
OROD 

Electronic control problem 

Valve body faulty 

Solenoid faulty 

Transmission faulty 

Repair with DRBIl™ Tester * 

Repair volve body 

Replace solenoid . . 

Disassemble and repair transmission 


* or Snap-On Scanner, OTC Scanner 
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SERVICE DIAGNOSIS (CONT.) 


CONDITION 

POSSIBLE CAUSE 

CORRECTION 

HARSH DOWN SHIFT 

Throttle cable out of adjustment 

Throttle cable and cam faulty 

Accumulator pistons faulty 

Valve body faulty 

Transmission faulty 

Adjust cable 

Replace cable ond cam 

Repair pistons 

Repair valve body 

Disassemble and repair transmission 

NO OOWN-SHFT WHEN 
COASTMG 

Valve body faulty 

Solenoid faulty 

Electronic control problem 

Repair valve body 

Replace solenoid 

Locale problem with DRBIITester * 

DOWN SHIFT LATE OR EARLY 
DURNG COAST 

Throttle cable faulty 

Valve body faulty 

Transmission faulty 

Solenoid faulty 

Electronic control problem 

Reploce cable 

Repair valve body 

Disassemble and repair transmission 
Replace solenoid 

Locate problem with DRBII’”' Tester * 

NO OD-3,3-2 OR 2-1 

KICKDOWN 

Solenoid faulty 

Electronic control problem 

Valve body faulty 

Replace solenoid 

Locate problem with DRBII"’ Tester* 

Repair valve body 

NO ENGINE BRAKING N 1-2 
POSITION 

Solenoid faulty 

Electronic control problem 

Valve body faulty 

Transmission faulty 

Reploce solenoid 

Locate problem with DRBII" 1 Tester * 
Repair valve body 

Disassemble ond repair transmission 

VEHICLE DOES NOT HOLD 

IN PARK 

Shift linkoge out of adjustment 

Parking lock pawl cam and spring faulty 

Adjust linkoge 

Replace cam ond spring 


* or Snap-On Scanner, OTC Scanner 
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CHECKING TRANSMISSION FLUID LEVEL AND 
CONDITION 

Recommended Fluid 

Recommended fluid for AW 4 transmissions is Jeep or 
Mopar Mercon " automatic transmission fluid. Mopar 
Dexron II" may also be used if Mercon fluid is not 
available. 

Checking Fluid Level 

(1) Be sure transmission fluid is at normal operating 
temperature. Normal operating temperature is reached 
after approximately 15 miles (25 km) of operation. 

(2) Position the vehicle on a level surface. This is 
important for an accurate fluid level check 

(3) Shift the transmission through all gear ranges and 
back to Neutral. 

(4) Apply the parking brakes. 

(5) Verify that the transmission is in Neutral. 

(6) Wipe off the dipstick handle to prevent dirt from 
entering the fill tube. Then remove the dipstick and 
check fluid level and condition. 

(7) Correct fluid level is to the FULL mark on the 
dipstick when the fluid is at normal operating tem¬ 
perature (Fig. 1). 

(8) If fluid level is low, top off the level with Jeep 
Mercon", transmission fluid. Mopar Dexron 11" may 
also be used if Mercon is not available. Do not overfill 
the transmission. Add only enough fluid to bring 
the level to the FULL mark. 

TRANSMISSION 

DIPSTICK 

ADD I I FULt -CHECK 



Checking Fluid Condition 

Inspect the appearance of the fluid during the fluid 
level check. The fluid should be clear and free of foreign 
material or particles. If the fluid is dark brown or black 
in color and smells burnt, the fluid has been overheated 
and should be replaced. 

Transmission operation should also be checked if the 
fluid is severely discolored and contains quantities of 
foreign material, metal particles, or clutch disc friction 

material. 

A small quantity of friction material or metal 
particles in the oil pan is normal. The particles are 
usually generated during the break-in period and 
indicate normal seating of the various transmis¬ 
sion components. 

TCU SERVICE 

Use the DRBII tester to diagnose TCU function when¬ 
ever a fault is suspected. Replace the TCU only when 
the tqgter indicates a TCU fault. 

TCU flep/acemenf 

The TCU is located under the instrument panel on the 
passenger side of the vehicle (Fig. 2). Turn the ignition 
off. Remove the TCU by unsnapping the wire harness 
connector and removing the TCU from under the in¬ 
strument panel. To install the replacement part, snap 
the wire harness connector into the new TCU and po¬ 
sition it under the panel. 

NEUTRAL SWITCH 

Switch Testing 

Test switch continuity with an ohmmeter. Disconnect 
the switch and check continuity at the connector ter¬ 
minal positions and in the gear ranges indicated in 
Figure 3. Switch continuity should be as follows: 

• Continuity should exist between terminals B and C 
with the transmission in Park and Neutral only (Fig. 3). 

• Continuity should exist between terminals A and E 
with the transmission in Reverse (Fig. 3). 


Fig. 1 Transmission Fluid Level 
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• Continuity should exist between terminals A and G 
with the the transmission in third gear (Fig. 3). 

• Continuity should exist between terminals A and H 
with the transmission in first and/or second gear (Fig. 
3). 

• Continuity should not exist in D position. 

Neutral Switch R e mo val 

(1) Raise vehicle. 

(2) Disconnect switch wire harness connector. 

(3) Pry washer lock tabs upward and remove switch 
at taching nut and tabbed washer (Fig. 4). 

(4) Remove switch adjusting bolt (Fig. 4). 



(5) Slide switch off manual valve shaft. 

Neutral Switch Installation And Adjustment 

(1) Disconnect shift linkage rod from shift lever on left 
side of transmission. 

(2) Rotate manual shift lever all the way rearward. 
Then rotate lever forward two detent positions to Neu¬ 
tral. 

(3) Install switch on manual valve shaft and install 
switch adjusting bolt finger tight. Do not tighten bolt at 
this time. 

(4) Install tabbed washer on manual valve shaft and 
install switch attaching nut. Tighten nut to 6.9 N-m (61 
in-lbs) torque but do not bend washer lock tabs over nut 
at this time. 

(5) Verify that transmission is in Neutral. 

(6) Rotate switch to align neutral standard line with 
vertical groove on manual valve shaft (Fig. 5). 

(7) Align switch standard line with groove or flat on 
manual valve shaft. 

(8) Tighten switch adjusting bolt to 13 N*m (9 ft-lbs) 
torque. 

(9) Bend at least two washer lock tabs over switch 
attaching nut to secure it. 

(10) Connect shift linkage rod to shift lever on left side 
of case. 

(11) Connect switch wires to harness and lower ve¬ 
hicle. 

(12) Check switch operation. Engine should start in 
Park and Neutral only. 



NUT 
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Fig. 3 Neutral Switch Terminals And Testing Fig. 4 Neutral Switch Removal/lnstallation 
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VALVE BODY SOLENOIDS 

Solenoid Removal And Testing 

(II Remove transmission oil pan drain plug and drain 
fluid. 

(2) Remove pan bolts and remove oil pan. 

(3) Remove oil screen bolts and remove screen (Fig. 61 
and gasket. Discard the gasket. 

(4) Disconnect solenoid wire connector (Fig. 7). 

(5) If all solenoids are being removed, mark or tag 
wires for assembly reference before disconnecting them. 

(6) Remove bolt attaching solenoids to valve body and 



Fig. 5 Neutral Switch Adjustment 

Oil Oil 

SCREEN SCREEN 



remove solenoids (Fig. 8). Do not allow any valve body 
components to fall out when solenoids are removed. 

(7) Clean oil filter and pan with solvent and dry with 
compressed air. 

(8) Remove old sealer material from oil pan and trans¬ 
mission case. 

Solenoid Testing 

Test solenoid resistance with an ohmmeter. 

Connect the ohmmeter leads to the solenoid mounting 
bracket and to the solenoid wire terminal (Fig. 9). 
Solenoid resistance should be 11-15 ohms. 

Replace the solenoid if resistance is above or below the 
specified range. 

Solenoid Installation 

(1) Position solenoids on valve body and install sole¬ 
noid bolts. Tighten bolts to 10 Nm (7 ft-lbs) torque. 

(2) Connect feed wires to solenoids. 


SOLENOID WIRE 
CONNECTORS 



Fig. 7 Solenoid Wire Connectors 



Fig. 6 Oil Screen Removal/lnstallation 
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Fig. 8 Valve Body Solenoids 
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(3) Install new gaskets on oil screen and install 
screen. Tighten screen bolts to 10 Nun (7 ft-lbs) torque. 

(4) Apply bead of Three-Bond TB 1281 or equivalent 
sealer to oil pan sealing surface. Sealer bead should be 
at least 1.0 mm (.040 in) wide. 

(5) Install oil pan on transmission. Tighten pan bolts 
to 7.4 Nto (65 in-lbs) torque. 

(6) Install and tighten oil pan drain plug to 20 Nun (15 
ft-lbs) torque. 

(7) Fill transmission with Mopar Mercon" or Dexron 
II" transmission fluid. 

Solenoid Harness Adapter Seal Replacement 

(1) Remove oil pan and oil screen. Refer to Solenoid 
Removal procedure. 

(2) Disconnect solenoid wire connectors (Fig. 7). 

(3) Remove bracket securing solenoid harness adaptor 
(Fig. 10) to case. 

(4) Pull harness adapter and wires out of case. 

(5) Remove and discard adapter O-ring. 

(6) Lubricate new O-ring and install it on adapter. 

(7) Install solenoid wire harness and adapter in case. 

(8) Install adapter bracket and bracket bolt. 

(9) Connect wires to solenoids. 

(10) Install oil screen and oil pan. 

VALVE BODY 

Removal and installation are the only valve body- 
service procedures covered in this section. Refer to the 
transmission overhaul section for valve body disassem¬ 
bly, cleaning, inspection and reassembly. 

Valve Body Removal 

(1) Remove oil pan plug and drain transmission fluid. 

(2) Remove oil pan and oil screen. Clean pan and 
screen in solvent and dry them with compressed air. 



(3) Disconnect solenoid wire connectors (Fig. 7). Mark 
wires for assembly reference. 

(4) Remove valve body oil tubes (Fig. 13). Carefully 
pry tubes out of valve body with screwdriver. 

(5) Disconnect throttle cable from throttle cam (Fig. 
13). 

(6) Remove valve body bolts. Locations for seventeen 
bolts are outlined in Figure 14. 

(7) Lower valve body and remove overdrive clutch 
accumulator springs; direct clutch accumulator spring 
and spacer; second brake accumulator spring and 
spacer (Fig. 15) 

(8) Remove valve body and check ball and spring (Fig. 
16). 



Fig. 10 Harness Adapter Removal/lnstallation 


SOLENOID WIRE 
CONNECTORS 



Fig. 9 Testing Valve Body Solenoid 
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Fig. 11 Disconnect Solenoid Wires 
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Valve Body Installation 

(1) Connect cable to throttle cam (Fig. 13). 

(2) Install check ball and spring (Fig. 16). 

(3) Position accumulator springs and spacers on valve 
body. 

(4) Align valve body manual valve with shift sector 
(Fig. 17) and carefully position valve body on case. 

(5) Install valve body bolts (Fig. 14). Tighten bolts 
evenly to 10 Nun (7 ft-lbs) torque. 

(6) Install valve body oil'tubes. Be sure tube ends (L) 
and (M) are installed as shown in Figure 18. 

(7) Remove old sealer material from oil pan and trans¬ 
mission case. 

(8) Clean oil screen and oil pan with solvent (if not 
done previously). Dry both components with com¬ 
pressed air only. Do not use shop towels. 



Fig. 12 Removing Valve Body Oil Tubes 



(9) Install hew gaskets on oil screen and install screen 
on case. Tighten screen attaching bolts to 10 N-in (7 
ft-lbs) torque. 

(10) Apply bead of Three Bond TB 1281 sealer to 
sealing surface of oil pan. Sealer head should be at least 
1.0 mm (.040 in) wide. Then install oil pan and tighten 
pan bolts to 7.4 Nun (65 in-lbs) torque. 

(11) Install new gasket on oil pan drain plug and 
install plug in pan. Tighten plug to 20 Nm (15 ft-lbs) 
torque. 

(12) Fill transmission with Mopar Mercon" fluid. 

MANUAL VALVE SHAFT SEAL REPLACEMENT 

(1) Remove neutral safety switch and disconnect 
transmission shift lever. 


• =BOtT LOCATIONS 



Fig. 14 Valve Body Bolt Locations 



ACCUMULATOR 
SPRING AND SPACER 


Fig. 13 Removing/Installing Throttle Cable 
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Fig. 15 Accumulator Springs 









(2) Remove oil pan and valve body. ( 10) Coat replacement shaft seals with petroleum jelly 

(3) Remove bolts attaching park rod bracket to case and seat them in the case (Fig. 24). 

(Fig. 20). (HI Install new spacer sleeve on sector (Fig. 25). 

(4) Remove park rod from shift sector (Fig. 21). (12) Lubricate manual valve shaft and install it in 

(5) Cut spacer sleeve with chisel and remove it from case. 

manual valve shaft (Fig. 22). (13) Lubricate sector and sleeve and install them on 

(6) Remove pin from shaft and sector with pin punch. shaft. 

(7) Remove shaft and sector from case. < 14) Align hole in spacer sleeve with notch in sector. 

(8) Pry shaft seals out of case (Fig. 23). Then install shift sector roll pin. Tap pin into sector and 

(9) Inspect the manual valve shaft and sector. Replace shaft and stake sleeve to sector and shaft securely, 

either component if worn or damaged. (15) Connect park rod to sector (Fig. 21). 

(16) Install park rod bracket (Fig. 261. Tighten 
bracket bolts to 10 N*m (7 ft-lbs) torque. 



CHECK BALL 
AND SPRING 




Fig. 16 Removing/Installing Valve Body Check Ball 

And Spring Fig. 18 Installing Valve Body Oil Tubes 

MANUAL SHAFT 



SHIFT 

SECTOR 


Fig. 17 Align Shift Sector And Manual Valve 
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Fig. 19 Manual Valve Shaft And Seals 
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(17) Install valve body, oil screen, oil pan and neutral 
switch. 

THROTTLE CABLE 
REPLACEMENT-ADJUSTMENT 

Throttle Cable Removal 

(1) In engine compartment, disconnect cable from 
throttle linkage. Then compress cable mounting ears 
and remove cable from linkage bracket 

(2) Raise vehicle. 

(3) Remove transmission oil pan. 



Fig. 20 Removing/Installing Park Rod Bracket 



ROD 

Fig. 21 Removing/lnstalling Park Rod 


(4) Disengage cable from throttle valve cam (Fig. 27). 

(5) Remove cable bracket bolt and remove cable and 
bracket from case (Fig. 28). 

(6) Remove and discard cable seal. 

Throttle Cable Installation 

(1) Lubricate and install new seal on cable. 

(2) Insert cable in transmission case. 

(3) Attach cable to throttle cam (Fig. 27). 

(4) Install cable bracket on case and tighten attaching 
bolt to 10 N*m (7 ft-lbs) torque (Fig. 28). 


SPACER 



SHAFT 


Fig. 22 Cutting Spacer Sleeve 



SEAl 
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Fig. 23 Removing Manual Valve Shaft Seals 
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(5) Remove old sealer material from oil pan and trans¬ 
mission case. Clean oil pan with solvent and dry it with 
compressed air. 

(6) Apply bead of Three Bond TB 1281 sealer to oil pan 
Moling surface. Sealer bead should be at least 1.0 mm 
(.040 in) wide. Then install pan and tighten pan bolts to 
7.4 N*m (65 in-lbs) torque. 

(7) Install new gasket on oil pan drain plug. Install 
and tighten plug to 20 N-m (15 ft-lbs) torque. 

(8) Connect cable to engine bracket and throttle link¬ 
age. 

(9) Fill transmission with Mopar Mercon' 1 '. 


(10) Adjust the cable as outlined in the Line Pressure 
Cable Adjustment procedure. 

Throttle Cable Adjustment 

(1) Turn ignition switch to Off position. 

(2) Fully retract cable plunger. Press cable button all 
the way down. Then push cable plunger inward (Fig. 
29). 

(3) Rotate primary throttle lever to wide open throttle 
position (Fig. 30). 

(4) Hold primary throttle lever in wide open position 
and let cable plunger extend. Release lever when 
plunger is fully extended. Cable is now adjusted. 



INSTAUER 



PARK 

ROD 

BRACKET 


Fig. 24 Installing Manual Valve Shaft Seals 


Fig. 26 Installing Park Rod Bracket 




Fig. 25 Installing Spacer Sleeve On Sector 
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Fig. 27 Removing/lnstalling Throttle Cable 
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ACCUMULATOR PISTONS AND SPRINGS 

Accumulator Piston and Spring Removal 

(1) Remove valve body.Refer to procedure in this sec¬ 
tion. 

(2) Remove accumulator pistons with compressed air 
(Fig. 31). Apply air through small feed hole next to each 
piston bore. Catch each piston in a shop towel as it exits 
the bore. 

CAUTION: Use only enough air pressure to ease each 
piston out of the bore. In addition, remove the pistons 


one at a time and tag the pistons and springs for 
assembly reference. Do not intermix them. 

(3) Remove and discard piston O-ring seals. Then 
clean the pistons and springs with solvent. 

(4) Inspect the pistons and springs and the piston 
bores in the case. Replace worn damaged pistons. Re¬ 
place broken, collapsed or distorted springs. Replace the 
case if the piston bores are damaged. 


u 

\ 


4-CYL. primary 
throttle 

ER 




6-CYl. PRIMARY 
THROTTLE LEVER 


XI 
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(5) Install new O-ring seals on pistons. Lubricate seals 
and pistons and piston bores with transmission fluid. 

(6) Install pistons and springs (Fig. 32). 

(7) Install valve body, oil screen and oil pan. 

SECOND COAST BRAKE SERVO 


PARK ROD AND PAWL 

Park Rod and Pawl Removal 

(1) Remove valve body as outlined in this section. 

(2) Remove bolts attaching park rod bracket to case 
(Fig. 36). 

(3) Remove park rod from manual valve shaft sector 


Servo Overhaul (Fig. 37). 

(1) Remove valve body as outlined in this section. (4) Remove park rod. 

(2) Remove servo piston cover snap ring with snap 


ring pliers (Fig. 33). 

(3) Remove servo piston and cover with compressed 
air. Apply compressed air through oil hole in servo boss 
to ease piston out of bore (Fig. 34). 

(4) Remove and discard seal and O-rings from cover 
and piston (Fig. 35). Inspect E-ring, piston, spring and 
retainer, piston rod and piston spring. Replace worn or 
damaged parts. 

(5) Install new seals on cover and piston. 

(6) Lubricate servo components with transmission 
fluid. 

(7) Assemble and install servo components in case. Be 
sure servo piston rod is properly engaged in the second 
coast brake band. 

(8) Compress cover and piston and install cover snap 
ring. 

(9) Install valve body, oil screen and oil pan. 



A. OVERDRIVE CLUTCH ACCUMULATOR PISTON AND SPRINGS 

B. OVERDRIVE BRAKE ACCUMULATOR PISTON AND SPRINGS 
C SECOND CLUTCH ACCUMULATOR PISTON, SPRINGS AND 

SPACER 

D. SECOND CLUTCH ACCUMULATOR PISTON, SPRINGS AND 
SPACER 

NOTE: PISTON HEIGHT AND DIAMETER ARE OUTLINED IN THE 
SPECIFICATIONS SECTION. 



Fig . 32 Accumulator Piston-Springs-Spacers 
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(5) Remove park pawl, pin and spring (Fig. 38). 

(6) Examine park rod, pawl, pin and spring. Replace 
any component that is worn or damaged. 

(7) Install pawl in case. Insert pin and install spring. 
Be sure spring is positioned as shown in Figure 38. 

(8) Install park rod and bracket (Fig. 36). Tighten 
bracket bolts to 10 N-m (7 ft-lbs) torque. 

(9) Install valve body, oil screen and oil pan as out¬ 
lined in this section. 


EXTENSION/ADAPTOR HOUSING SEAL 
REPLACEMENT 

(1) Raise vehicle. 



Fig. 35 Second Coast Brake Servo Components 



i 

(2) On '2WD or 4WD models, disconnect or remove 
components necessary to gain access to the seal (e.g. 
propeller shaft, crossmember, shift linkage, transfer 
case, exhaust components, hoses, wires). 

(3) On 2WD models, remove seal from adaptor hous¬ 
ing (Fig. 39). 

(4) On 4WD model, remove dust shield and remove 
seal from extension housing (Fig. 39). 

(5) Install new seal with appropriate size seal install¬ 
er On 4WD models, also install dust shield. 

(6) Reinstall components removed to gain access to 
seal. 

(7) Top off transmission fluid if necessary. 



Fig. 37 Removing/Installing Park Rod 



Fig. 36 Removing/Installing Park Rod Bracket 
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Fig. 38 Removing/installing Park Pawl-Pin-Spring 
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SPEH)SENSOR 


(3) Disconnect speedometer cable and/or speed sensor. 

(4) Remove extension or adaptor housing. 


Speed Sensor Testing 

Test the speed sensor with an ohmmeter. Place the 
ohmmeter leads on the terminals in the sensor connec¬ 
tor (Fig. 40). 

Rotate the transmission output shaft and observe the 
ohmmeter needle. The needle should deflect indicating 
the switch is opening/closing as the rotor moves past the 
sensor (Fig. 40). Replace the sensor if the ohmmeter 


(5) Remove speedometer drive gear snap ring (Fig. 
42). 

(6) Remove the speedometer drive gear and spacer (if 
equipped). 

(7) Remove rotor by carefully prying it off output shaft 
with wood dowel or hammer handle (Fig. 43). 

(8) Clean sealing surfaces of transmission case and 
extension/adaptor housing. 


does not display any kind of reading. 

If a digital ohmmeter is being used, the sensor should 
generate an ohmmeter readout each time the switch 
opens and closes. 

Speed Sensor Replacement 

(1) Disconnect sensor wire harness connector. 

(2) Remove sensor retainer bolt and remove sensor 
(Fig. 41). 

(3) Remove and discard speed sensor O-ring. 

(4) Install new O-ring on speed sensor and install 
sensor in transmission case. 

(5) Install sensor bracket and retainer bolt. Tighten 
bolt to 7.4 Nun (65 in-lbs> torque. 

(6) Connect sensor wire harness connector. 

SPEED SENSOR ROTOR-SPEEDOMETER DRIVE 
GEAR 

Rotor-Drive Gear Removal 

(1) Raise vehicle. 

(2) Remove components necessary to gain access to 


CONNECTOR 



ROTOR 


rotor and drive gear (e.g. propeller shaft, transfer case, 

crossmember, shift linkage). Fig. 40 Speed Sensor Testing 


2WD RETAINER SPEED 



Fig. 39 Adaptor/Extension Housing Seals 
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Rotor-Drive Gear Installation 

(1) Install rotor, spacer (if equipped) and drive gear on 
output shaft. Then install drive gear snap ring (Fig. 42). 

(2) Apply bead of RTV sealer, to transmission case 
sealing surface and install extension/adaptor housing 


TPS SERVICE 

A separate throttle position sensor is used for auto¬ 
matic transmission applications. The sensor is attached 
to the base of the throttle body. Refer to Group 14 for 
TPS service and adjustment. 


on case. 

(3) Tighten extension/adaptor housing bolts to 34 N*m 
(25 ft-lbs) torque. 

(4) Install components removed to gain access to rotor 
and drive gear. 


ROTOR 



Fig. 42 Removing/lnstallation Speedometer Drive 
Gear 


SHIFT CABLE ADJUSTMENT 

(1) Shift transmission into Park. 

(2) Raise vehicle. 

(3) Release cable adjuster clamp to unlock cable (Fig. 
47). 

(4) Unsnap cable from cable bracket (Fig. 47). 

(5) Move transmission shift lever all the way rear¬ 
ward into Park detent. Lever is on manual valve shaft 
at left side of case. 

(6) Verify positive engagement of park lock by at¬ 
tempting to rotate propeller shaft. Shaft will not rotate 
when park lock is engaged. 

(7) Snap cable into cable bracket. 

(8) Lock shaft cable by pressing cable adjuster clamp 
down until it snaps into place. 

(9) Check engine starting. Engine should start only in 
Park and Neutral. 

(10) Lower automobile. 

PARK LOCK CABLE ADJUSTMENT 

(1) Shift transmission into Park. 

(2) Turn ignition switch to Lock position. 

(3) Remove shift lever bezel and console screws. Raise 
bezel and console for access to cable. 

(4) Pull cable lock button up to release cable (Fig. 48). 

(5) Pull cable forward. Then release cable and press 
cable lock button down until it snaps in place. 



Fig. 43 Removing Speed Sensor Rotor 


24 


Fig. 47 Shift Cable Adjustment 
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(a) Check movement of release shift handle but¬ 
ton (floor shift) or release lever (column shift). You 
should not be able to press button inward or move 

column lever. 

(b) Turn ignition switch to On position. 

(c) Press floor shift lever release button or move 
column lever. Then shift into Neutral. If cable ad¬ 
justment is correct, ignition switch can not be turned 
to Lock position. Perform same check with transmis¬ 
sion in D range. 

(7) Move shift lever back to Park and check ignition 
switch operation. You should be able to turn switch to 
Lock position and shift lever release button/lever 
should not move. 


CABLE 

LOCK 

BUTTON 




FLOOR SHIFT LEVER 
ASSEMBLY 


Fig. 48 Park Lock Cable 
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TRANSMISSION AND TORQUE CONVERTER 
REMOVAL 

(1) Raise vehicle. 

(2) Drain transmission fluid and reinstall oil pan 
drain plug. 

(3) Remove upper half of transmission fill tube (Fig. 
49). 

(4) Disconnect cooler lines at transmission. Cooler 
lines have quick-disconnect fittings. Press fitting re¬ 
lease tabs and pull cooler line and fitting out of case. 

(5) Support engine with safety stand and support 
transmission with jack. 

(6) Disconnect or remove following: transmission/ 
transfer case shift linkage; necessary exhaust compo¬ 
nents; speedometer cable; front/rear propeller shaft; 
transmission wire harnesses; transfer case vacuum and 
wire harnesses. 

(7) Remove rear crossmember. 

(8) Disconnect transmission throttle cable at engine. 

(9) Disconnect necessary vacuum and fluid hoses. 

(10) Remove starter motor. 

(11) Remove converter-to-drive plate bolts. 

(12) Remove converter housing-to-engine bolts. 



(13) Secure transmission (and transfer case assembly 
on 4WD models) to transmission jack with safety 
chains. Then remove transmission. 

(14) Remove torque converter if converter or oil pump 
seal are to be serviced. 

(15) Remove transfer case if transmission is to be 
overhauled. 

TORQUE CONVERTER STATOR CLUTCH 
INSPECTION 

(1) Insert rotating tool B.Vi. FM. 36 into converter 
hub and seat tool in one-way clutch (Fig. 50). 

(2) Insert stopper tool B.Vi. FM. 37 in one converter 
hub notch and into outer race of rotating tool. 

(3) Turn rotating tool clockwise. Converter clutch 
should rotate freely and smoothly. Less than 2.5 N*m 
(22 in-lbs) of torque should be required to rotate clutch 
in clockwise direction. 

(4) Turn rotating tool in counterclockwise direction. 
Converter clutch should lock. 

(5) Replace converter if clutch binds or will not lock. 

OIL PUMP SEAL REPLACEMENT 

(1) Remove converter. 

(2) Remove old seal. Use blunt punch to collapse seal 
and pry seal out of pump housing. Do not scratch or 
damage seal bore. 

(3) Lubricate lip of new seal with petroleum jelly and 
install seal in pump (Fig. 51). 

(4) Align and install torque converter. 

TRANSMISSION AND TORQUE CONVERTER 
INSTALLATION 

(1) Mount transmission on transmission jack. 

(2) Install torque converter on transmission. 

(3) On 4WD models, install transfer case on trans¬ 
mission. 

(4 1 Secure transmission (and transfer case assembly 
on 4WD models) to jack with safety chains. 

(5) Align and position transmission and converter on 
engine. 

(6) Install converter housing-to-engine bolts. 

(7) Install converter-to-drive plate bolts. 

(8) Install and connect starter motor. 

(9) On 4WD models, connect transfer case shift link¬ 
age and vacuum hoses. 

(10) Connect exhaust components. 
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(11) Install rear crossmember. 

(12) Connect speedometer cable and neutral switch 
wires. 

(13) Align and connect front and rear propeller shafts. 

(14) Connect transmission wire harnesses and trans¬ 
fer case vacuum and wire harnesses. 

(15) Connect transmission cooler lines. 

(16) Connect transmission throttle valve cable at en¬ 
gine. 

(17) Install new O-ring seal on upper half of trans¬ 
mission fill tube. Then connect upper and lower tube 
halves. 

(18) Lower vehicle. 

(19) Fill transmission with Mopar Mercon™ auto¬ 
matic transmission fluid. 



Fig. 50 Checking Converter Clutch Operation 
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TRANSMISSION OVERHAUL 


OVERHAUL SERVICE TOOLS 

The special tools needed to overhaul the AW 4 trans¬ 
mission are provided in tool kit 6294 (B.Vi.FM. 23). 
However, pressure test port adapter 7554 is not in¬ 
cluded in this kit and will have to be ordered separately. 
The overhaul tool kit and test port adapter are available 
through the parts division and dealer special tool pro¬ 
gram. 

TRANSMISSION DISASSEMBLY 

(1) Remove torque converter. 

(2» Remove dipstick and both halves of oil filler tube. 

(3 i Remove clamp attaching wire harness and throttle 
pressure cable (Fig. 1) to transmission. 

(4) Remove shift lever from manual valve shaft at left 
side of transmission. 

(5) Remove neutral switch. 

(6) Remove speedometer driven gear (if equipped) and 
remove speed sensor (Fig 2). 

(7) Remove converter housing bolts and remove hous¬ 
ing (Fig. 3) from case. 

(8) Remove extension housing or adapter housing. 

(9) On 2WD models, measure inside diameter of ex¬ 
tension housing bushing with cylinder bore gauge or 
inside micrometer. Diameter should be 38.09 mm 





Fig. 2 Removing/Installing Speedometer Driven 
Gear And Speed Sensor 



Fig. 3 Removing/tnstalling Converter Housing 


Hg. 1 Remove Harness And Cable Clamp 
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(1.4996 in) or less. Replace housing as assembly if inside 
diameter exceeds specified limit. 

(10) Remove the speedometer drive gear snap ring 
and remove the gear and gear spacer if equipped (Fig. 
5). 

(11) Remove speed sensor rotor and key. Use wood 
dowel or hammer handle to loosen and remove rotor 
(Fig. 6). 


(12) Remove transmission oil pan, oil screen and 
screen gaskets (Fig. 7). Then mount transmission in 
holding fixture. 

(13) Remove valve body oil feed tubes (Fig. 8). 

(14) Disconnect solenoid wires (Fig. 9). 

(15) Remove harness bracket bolt and remove harness 
and bracket Fig. 10). 

(16) Remove valve body bolts (Fig. 11). 

(17) Disconnect throttle cable from throttle cam (Fig. 

12 ). 



2WD 

EXTENSION 

HOUSING 


Fig. 4 Checking Bushing Diameter—2WD Extension 
Housing 



Fig. 6 Removing Speed Sensor Rotor 


SPEEDOMETER DRIVE 




Fig. 5 Removing Speed Sensor And Speedometer 
Drive Gear 


Fig. 7 Removing Oil Screen 
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(18) Remove valve body from case. Then remove ac¬ 
cumulator springs, spacers and check ball and spring 
(Fig. 13). 

(19) Remove second brake and clutch accumulator 
pistons with compressed air (Fig. 14). Apply air pres¬ 
sure through feed port and ease the pistons out of the 
bore. 

(20) Remove overdrive brake accumulator piston with 
compressed air (Fig. 14). 

(21) Remove overdrive clutch accumulator piston 
with compressed air (Fig. 14). 

(22) Remove throttle cable. 



(23) Remove oil pump bolts and remove pump with 
bridge-type puller B.Vi. FM. 25 (Fig. 15). 

(24) Remove race from oil pump (Fig. 16). 

(25) Remove fourth gear overdrive planetary gear and 
overdrive direct clutch assembly (Fig. 17). 

(26) Remove race from fourth gear overdrive plane¬ 
tary (Fig. 18). 

(27) Remove thrust bearing, race and overdrive plan¬ 
etary ring gear (Fig. 19). 

(28) Measure stroke length of overdrive brake piston 
as follows: 

(a) Mount dial indicator on case (Fig. 20). 

(b) Mount gauge tool B.Vi. FM. 35 so it contacts 

piston (Fig. 20). 



Fig. 8 Removing Valve Body Oil Tubes 


SOLENOID WIRE 
CONNECTORS 



Fig. 10 Removing Bracket And Harness 
• =BOtT LOCATIONS 



Fig. 9 Solenoid Wires 
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Fig. 11 Valve Body Bolt Locations 
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i34»Remove overdrive support (Fig. 26) with bridge* 
type puller tool B.Vi. FM. 25 . 

(35 > Remove race from hub of overdrive support (Fig. 
27 k 

(36) Measure stroke length of second coast brake pis¬ 
ton rod as follows: 

(a) Make reference mark on piston rod (Fig. 28) as 
shown. 

(b) Apply 57-114 psi air pressure through piston 
feed hole and check stroke length with gauge B.Vi. 
FM. 40/41 (Fig. 28). 

(c) Stroke length should be 1.5-to-3.0 mm (.059 to 
.118 in). 

PULLER 



Fig. 15 Removing Oil Pump 



(d) If stroke length is incorrect, install new piston 
rod and recheck stroke. If stroke is still incorrect, 
replace second coast brake band. 

(e) Replacement piston rods are available in two 
different lengths which are: 71.4 mm (2.811 in) and 
72.9 mm (2.870 in). 

(37) Remove second coast brake piston snap ring with 
tool B.Vi. FM. 29. Then remove piston cover and piston 
assembly with compressed air applied through piston 
feed hole (Fig. 29). 

FOURTH GEAR 



Fig. 17 Removing Fourth Gear Planetary And Direct 
Clutch Assembly 


FOURTH GEAR 

PLANETARY 

(OVERDRIVE) 



Fig. 16 Removing Oil Pump Race 
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Fig. 18 Remove Fourth Gear Planetary Race 
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(38) Disassemble second coast brake piston (Fig, 30). 
1 39) Remove direct and forward clutch assembly (Fig. 
31 >• 

(40) Remove thrust bearing and race from clutch hub 
iFig- 32). 


(41) Remove the second coast brake band E-ring from 
band pin and remove brake band (Fig. 33). 

(42) Remove front planetary ring gear front bearing 
race and remove front planetary ring gear (Fig. 34). 




Fig. 19 Remove Bearing, Race And Planetary Ring 
Gear 



Fig. 20 Measuring Overdrive Brake Piston Stroke 


Fig. 21 Remove Overdrive Brake Snap Ring 



Fig. 22 Remove/Measure Overdrive Brake Disc 
Thickness 
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(43) Remove thrust bearing and rear race from ring 
gear (Fig. 35). 

(44) Remove planetary thrust race (Fig. 36). 

(45) Relieve load on planetary snap ring as follows: 
Loosen transmission holding fixture. Turn transmis¬ 
sion over and allow output shaft to support transmis¬ 
sion weight. Place wood blocks under shaft to protect 
splines (Fig. 36). 

(46) Remove planetary snap ring and remove plane¬ 
tary gear (Fig. 37). 

(47) Remove sun gear, input drum and one-way clutch 
as assembly (Fig. 38). 

(48) Measure second brake clutch pack clearance (Fig. 
39). Clearance should be: .62 to 1.98 mm (.0244 to .0780 
in) on six-cyl. transmissions and .89 to 2.15 mm (.0350 


UPPER BEARING AND RACE 



Fig. 23 Remove Overdrive Support Bearing/Races 



to .0846 in) op four-cyl. transmissions. Replace discs if 
clearance is not within specifications. 

(49) Remove second brake clutch pack snap ring (Fig. 
40). 

(50) Remove second brake clutch pack (Fig. 41). Mea¬ 
sure disc thickness with micrometer. Minimum thick¬ 
ness should be 1.84 mm (.0724 in). Replace discs if not 
within specfications. 

(51) Remove bolts attaching park rod bracket to case. 
Then disconnect park rod from manual shaft lever and 
remove rod and bracket (Fig. 42). 

(52) Remove park pawl spring, pin and pawl (Fig. 43). 


SNAP RING 
PtIERS 



Fig. 25 Removing/lnstalling Overdrive Support Snap 
Ring 


BRIDGE-TYPE 
PULLER TOOL 



Fig. 24 Remove Overdrive Support Boits 
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Fig. 26 Removing Overdrive Support 
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(53) Measure clearance of first-reverse brake clutch 
pack (Fig. 44). Clearance should be: .70 to 2.00 mm 
(.0276 to .0787 in) on6-cyl. transmissions and .60 to 1.74 
mm (.0236 to .0685 in) on 4-cyl. transmissions. Replace 
discs if clearance is not as specified. 


(54) Remove second brake piston sleeve (Fig. 45). 
Cover remover tool with tape to avoid damaging case. 

(55) Remove rear planetary gear, second brake drum 
and output shaft as an assembly (Fig. 46). 

(56) Remove planetary and brake drum thrust bear¬ 
ing and race assembly (Fig. 47). 




Fig. 27 Remove Overdrive Support Race 



Fig. 28 Measuring Second Coast Brake Piston Rod 
Stroke 


Fig. 29 Removing Second Coast Brake Cover And 
Piston 



35 Fig. 30 Second Coast Brake Piston Components 
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(57) Remove second brake drum gasket from case with 
gasket scraper or screwdriver (Fig. 48). 

(58) Measure inside diameter of transmission case 
rear bushing with bore gauge or inside micrometer (Fig. 
49). Maximum allowable diameter is 38.18 mm (1.5031 
in). Replace transmission case if bushing I.D. is 
greater than specified. Bushing is not serviceable. 

CLEANING-INSPECTION 

Clean the transmission components with solvent and 
dry them with compressed air only. Do not use shop 
towels or rags. 

Blow compressed air through all oil feed passages and 
channels to be sure they are clear. Inspect the trans¬ 
mission components for wear and damage. Replace com¬ 
ponents that are damaged or worn beyond the limits 
specified in the individual overhaul procedures. 

Replace all O-rings, gaskets and seals. These compo¬ 
nents are not reusable. Also replace any snap ring that 
is distorted or damaged. 

During overhaul assembly operations, lubricate the 
transmission components with Jeep or Mopar Mercon™ 
automatic transmission fluid or petroleum jelly as in¬ 
dicated. Petroleum jelly should be used to prelubricate 
thrust bearings, washers and races. It can also be used 
to hold parts in position during assembly. 

Soak replacement clutch and brake pack com¬ 
ponents in transmission fluid for at least 30 min¬ 
utes before installation. 


DIRECT AND 
FORWARD 



DIRECT 

CLUTCH 



Fig. 32 Remove Bearing And Race From Clutch Hub 




Fig. 33 Removing Second Coast Brake Band 


Fig. 31 Removing Direct And Forward Clutch As¬ 
sembly 36 
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RING GEAR BEARING 
\RACE (FRONT) 










Fig. 41 Remove/Measure Second Brake Clutch Disc 
Thickness 

























Fig. 49 Checking Rear Bushing Inside Diameter 


Fig. 47 Removing Planetary And Brake Drum Thrust 
Bearing And Race Assembly 
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SUBASSEMBLY OVERHAUL AND TRANSMISSION ASSEMBLY 


MANUAL VALVE SHAFT OVERHAUL 

111 Remove shaft spacer sleeve in half with chisel and 
remove it from lever and shaft (Fig. 2). 

(2) Remove shift sector retaining pin with pin punch 
(Fig. 3). 

(3) Pull shaft out of case and remove manual lever. 
14) Carefully pry shaft seals from case. 



Fig. 1 Manual Valve Shaft Components 


/n,u mm 





Fig. 2 Cutting Shaft Spacer Sleeve 



(5) Lubricate new seals with petroleum jelly and in¬ 
stall them in case (Fig. 4). 

(6) Install new spacer sleeve on shift sector (Fig. 5). 

(7) Install sector and sleeve on shaft and install shaft 
in case. 

(8) Align sector and sleeve and install new retaining 
pin. 

(9) Align notch in sleeve with depression in sector and 
stake sleeve in two places. Be sure lever and shaft rotate 
smoothly. 

SEAL INSTALLER J \ 

tool AJ 


\ x Cv< 

Fig. 4 Installing Manual Shaft Seals 




Fig. 3 Removing/lnstalling Sector Retaining Pin 


Fig. S Installing Manual Shaft And Sector 
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Fig. 1 Oil Pump Components 


OIL PUMP OVERHAUL 

<1) Remove pump body O-ring (Fig. 1). 

(2) Remove pump seal rings (Fig. 1). 

(3) Remove bolts attaching stator shaft to pump body 
and separate components. 

(4) Remove drive gear and driven gear from pump 
body (Fig. 1). 

(5) Measure inside diameter of pump body bushing 
with bore gauge (Fig. 2). Diameter should be maximum 
of 38.19 mm (1.5035 in). Replace pump body if bushing 
I.D. is greater than specified. 

(6) Measure inside diameter of stator shaft bushing 
(Fig. 2). Take measurements at front and rear of bush¬ 
ing. Diameter should be maximum of 21.58 mm (.08496 
in) at front and 27.08 mm (1.0661 in) at rear. Replace 
stator shaft if bushing diameter is greater than speci¬ 
fied. 

(7) Measure oil pump clearances (Fig. 3). 

• Clearance between pump driven gear and pump body 
should be maximum of .3 mm (.012 in). 

• Clearance between tips of pump gear teeth should be 
maximum of .3 mm (.012 in). 

• Clearance between rear surface of pump housing and 
pump gears should be maximum of 0.1 mm (.004 in). 

(8) Replace pump body and gears if any clearance is 
greater than specified. 

(9) Remove old pump seal. Install new seal with in¬ 
staller tool B.Vi. FM. 38 (Fig. 4). 

(10) Lubricate and install gears in pump body. 

(11) Assemble stator shaft and pump body. Tighten 
shaft-to-body bolts to 10 N-m (7 ft-lbs) torque. 

(12) Install new O-ring on pump body and new seal 
rings on stator shaft. 


(13) Install pump in torque converter and check pump 
gear rotation. Gears must rotate smoothly when turned 
clockwise and counterclockwise. 

(14) Lubricate pump O-ring and seal rings with pe¬ 
troleum jelly. 




Fig. 2 Checking Pump/Stator Shaft Bushings 
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OVERDRIVE PLANETARY GEAR AND CLUTCH 
OVERHAUL 

Gear And Clutch Disassembly 

(1) Check operation of one-way clutch in clutch drum. 
Hold drum and turn planetary shaft clockwise and 
counterclockwise. Shaft should turn clockwise freely 
but lock when turned counterclockwise. Replace one¬ 
way clutch if necessary. 

(2) Remove overdrive clutch from planetary gear (Fig. 
3). 

(3) Remove thrust bearing and race assembly from 
clutch drum (Fig. 4). 

(4) Measure stroke length of clutch piston as follows: 

(a) Mount oil pump on torque converter. Then 

mount clutch on oil pump (Fig. 5). 


(b) Mount dial indicator on clutch and position 
indicator stylus on clutch piston (Fig. 6). 

(c) Apply compressed air through clutch feed hole 
in oil pump and note piston stroke length. Stroke 
length should be 1.85 to 2.15 mm (.0728 to .0846 in). 

(5) Replace clutch pack retainer if stroke length is 
incorrect.Refer to chart in Specifications section for re¬ 
placement retainer thicknesses. 

(6) Remove clutch pack snap ring and remove the 
clutch pack. 

(7) Compress piston return spring with tool B.Vi. FM. 
27 and shop press and remove piston snap ring (Fig. 8). 

(8) Remove compressor tool and piston return springs. 

(9) Mount oil pump on converter. Then mount clutch 
on oil pump (Fig. 9). 



Fig. 1 Overdrive Planetary Gear And Clutch Components 
44 
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(10) Hold clutch piston by hand and apply compressed 
air through oil pump feed hole to ease piston out (Fig. 
9). Apply only enough air pressure to remove piston. 

(11) Remove bearing and race from ringgear(Fig.lO). 

(12) Remove snap ring from ring gear and remove ring 
gear hub (Fig. 11). 

(13) Remove race from planetary gear (Fig. 12). 

(14) Remove snap ring and remove retaining plate 
(Fig. 13). 

(15) Remove one-way clutch and outer race as assem¬ 
bly. Then separate race from clutch (Fig. 14). 

(16) Remove thrust washer (Fig. 15). 

(17) Measure clutch disc thickness. Minimum allow¬ 
able thickness is 1.84 mm (.0724 in). 


(18) Measure free length of piston return springs with 
springs in retainer (Fig. 16). Length should be 16.8 mm 
(.661 in). 

(19) Check clutch piston check ball (Fig. 17). Shake 
piston to see if ball moves freely. Then check ball seal¬ 
ing by applying low pressure compressed air to ball inlet 
as shown. Air should not leak past check ball. 

(20) Check inside diameter of clutch drum bushings 
with bore gauge (Fig. 18). Maximum inside diameter is 
27.11 mm (1.0673 in). Replace drum if bushing inside 
diameter is greater than specified. 




Fig. 4 Removing Clutch Drum Bearing And Race 



Fig. 5 Assembling Converter, Pump And Clutch For 
Test 


Fig. 3 Removing Overdrive Clutch From Gear 45 
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(21) Check inside diameter of planetary gear bushing 
(Fig. 19). Maximum inside diameter is 11.27 mm 
(0.4437 in). Replace planetary gear if bushing inside 
diameter is greater then specified. 


Gear And Clutch Assembly 

(1) Install thrust washer in planetary gear (Fig. 20). 
Grooved side of washer faces up and toward front. 

(2) Install one-way clutch in race (Fig. 21). Flanged 
side of clutch must face upward as shown. 

(3) Install assembled one-way clutch and outer race in 
planetary gear. Be sure flanged side of clutch is facing 
upward. 

(4) Install clutch pack retaining plate and snap ring 
in planetary gear. 



(5) Coat planetary race with petroleum jelly and in¬ 
stall it on planetary gear. Outside diameter of race is 
41.8 mm (1.646 in); inside diameter is 27.1 mm (1.067 
in). 

(6) Install hub in planetary ring gear and install snap 
ring. 

(7) Coat race and bearing with petroleum jelly and 
install in planetary ring gear (Fig. 22). 

(8) Verify bearing/race size. Outside diameter of race 
is 47.8 mm (1.882 in); inside diameter is 24.2 mm (.953 
in). Outside diameter of bearing is 46.8 mm (1.843 in); 
inside diameter is 26 ram (1.024 in). 



Fig. 8 Removing Clutch Piston Snap Ring 



Fig. 7 Removing Clutch Pack Snap Ring 


Fig. 9 Removing Overdrive Clutch Piston 
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(9) Lubricate and install new O-rings on clutch piston. 
Then install piston in clutch drum. 

(10) Install piston return springs in clutch piston (Fig. 


23). 



(11) Install piston snap ring. Compress piston return 
springs with compressor tool and shop press (Fig. 24). 

(12) Install clutch pack in drum. Install steel plate 
first, then a disc (Fig. 25). Continue installation se¬ 
quence until required number of discs and plates have 
been installed. 

(13) Install clutch pack retainer with flat side facing 
downward. Then install retainer snap ring (Fig. 26). 
Compress springs with tool B.Vi. FM. 27. 

(14) Measure clutch piston stroke length again (refer 
to procedure outlined in disassembly procedure ). If 
stroke length is incorrect, install new clutch discs or 
select fit retainer. Retainer thicknesses are outlined in 
the Specifications section. 

(15) Install clutch drum bearing and race assembly 
(Fig. 27). Be sure bearing rollers face upward as shown. 



Fig. 12 Remove Planetary Gear Race 




Fig. 11 Removing Ring Gear Hub 


47 Fig. 13 Removing Snap Ring And Retaining Plate 







Outside diameter of assembled bearing and race is 50.2 (17) Verify one-way clutch operation. Hold drum and 

mm (1.976 in). Inside diameter is 28.9 mm (1.138 in). turn planetary shaft clockwise and counterclockwise. 
(16) Install clutch on planetary gear. Shaft should turn clockwise freely but lock when turned 

) counterclockwise. 




Fig. 14 Removing One-Way Clutch Fig. 16 Checking Piston Return Spring Length 


CLUTCH PISTON 
CHECK BALL 



Fig, 17 Testing Clutch Piston Check Ball 

Fig. 15 Removing Planetary Thrust Washer 48 









Fig. 19 Checking Planetary Bushing 


Fig. 21 Assembling One-Way Clutch And Race 
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COMPRESSOR 

TOOL 












OVERDRIVE SUPPORT OVERHAUL (4) Turn overdrive support over and remove bearing 

race and clutch drum thrust washer (Fig. 4). 

Support Disassembly (5) Compress piston return spring with tool B.Vi. FM. 

(1) Check brake piston operation. Mount support on 26 and remove piston snap ring (Fig. 5). 

clutch (Fig 2) (6) Mount support in direct clutch and remove brake 

(2) Apply compressed air through support feed hole piston with compressed air. Apply air to same feed hole 

and observe brake piston movement (Fig. 2). Piston used when checking piston operation. 

should move smoothly and not bind or stick. If operation (7) Remove and discard support O-rings (Fig. 1). 

is incorrect, replace piston and support. (8) Remove support seal rings (Fig. 6). 

(3) Remove thrust bearing front race, thrust bearing 
and rear race (Fig. 3). 


PISTON 
SNAP RING 



PISTON RETURN SPRING 



Fig. 1 Overdrive Support Components 



Fig. 2 Checking Brake Piston Movement Fig. 3 Removing Support Thrust Bearing And Races 
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(9) Measure free length of piston return springs with Assembling Overdrive Support 

springs mounted in retainer (Fig. 7). Length should be (1) Lubricate new support seal rings. Then compress 
18 61 mm (.733 in). rings and install them on support (Fig. 8). 

(10) Clean support components and dry them with (2) Lubricate and install new O-rings on brake piston, 

compressed air. Th<m carefully seat piston in support. 

(11) Inspect overdrive support and brake piston. Re- (3) Install return springs on brake piston. 

place support and piston if either part is wom or dam- (4) Compress return springs with tool (Fig. 5) and 

age( j install piston snap ring. 

(5) Install support bearing race and clutch drum 



Fig. 4 Removing Clutch Drum Thrust Washer And 
Race 



thrust washer (Fig. 4). 

(6) Install thrust bearing and front and rear bearing 
races. Thrust bearing rollers should face upward as 
shown (Fig. 9). 



SUPPORT 


Fig. 6 Removing Support Seal Rings 



Fig. 5 Removing/Installing Piston Snap Ring 53 


Fig. 7 Checking Piston Return Spring Length 





(7) Verify thrust bearing/race sizes (Fig. 9). Front race 
outer diameter is 47.8 mm (1.882 in); inside diameter is 
30.7 mm (1.209 in). Rear race outer diameter is 47.8 mm 



Fig. 8 Installing Support Seal Rings 


(1.882 in); inside diameter is 34.3 mm (1.350 in). Bear¬ 
ing outer diameter is 47.7 mm (1.878 in); inside diam¬ 
eter is 32.7 mm (1.287 in). 

(8) Verify brake piston operation. Use same procedure 
described at beginning of disassembly. Piston should 
operate smoothly and not bind or stick. 



Fig. 9 Installing Support Thrust Bearing And Races 
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(3) Check dutch piston stroke length as outlined in 
following steps. 

(4) Mount direct clutch on overdrive support assembly 
(Fig. 4). 

(5) Mount dial indicator on clutch and position indi¬ 
cator plunger on clutch piston (Fig. 4). 

(6) Apply 57-114 psi air pressure through feed hole in 
overdrive support and note piston stroke length (Fig. 5). 
Check stroke at least twice. 

(7) Piston stroke length should be 1.37 mm to 1.60 mm 
(.0539 to .0642 in). If stroke length is incorrect, either 
the clutch pack retainer or clutch discs will have to be 
replaced. 


DIRECT CLUTCH 



SUPPORT 

Fig . 4 Mount Direct Clutch On Overdrive Support 

DIAL 



(8) Compress clutch springs with tool B.Vi. FM. 27. 
Remove clutch pack snap ring and remove retainer and 
clutch pack from drum (Fig. 6). 

(9) Compress clutch piston return springs with tool 
B.Vi. FM. 27 and remove clutch piston snap ring (Fig. 
7). 

(10) Remove compressor tool and return spring. 

(11) Remove clutch piston. Remount clutch on over¬ 
drive support (Fig. 8). Apply compressed air through 
piston feed hole in support to remove piston. Use only 
enough air to ease piston out. 



Fig. 6 Removing Clutch Pack Snap Ring 



Fig. 5 Checking Direct Clutch Piston Stroke Length 56 Fig. 7 Removing Piston Return Spring Snap Ring 
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(12) Remove and discard clutch piston O-rings. 

(13) Measure clutch disc thickness. Minimum allow¬ 
able thickness is 1.84 mm (.0724 in). Replace discs if 
below minimum thickness. 

(14) Measure free length of piston return springs with 
springs in retainer (Fig. 9). Length should be 21.32 mm 
(.839 in). Replace return springs if not within specifi¬ 
cation. 

(15) Check clutch piston check ball (Fig. 10). Shake 
piston to see if ball moves freely. Then check ball seat¬ 
ing by applying low pressure compressed air to ball inlet 
as shown. Air should not leak past check ball. 




Fig. 9 Checking Piston Return Spring Length 


(16) Measure inside diameter of clutch drum bushing. 
Inside diameter should be no more than 53.97 mm 
(2.1248 in). Replace drum if bushing inside diameter is 
greater than specified. 

Direct Clutch Assembly 

(1) Lubricate and install replacement O-rings on 
clutch piston. 

(2) Install clutch piston in drum and install return 
springs on piston. 

(3) Compress piston return springs and install snap 
ring (Fig. 7). Be sure snap ring end gap is not aligned 
with spring retainer tab. 

(4) Install clutch discs and plates (Fig. 11). Install 
plate then disc until all plates and discs are installed. 
Use four plates and discs in 6-cyl. transmissions and 
three plates and discs in 4-cyl. transmissions. 

(5) Install clutch pack retainer in drum (Fig. 12). 

(6) Install clutch pack snap ring (Fig. 12). 

(7) Check snap ring position. If necessary, shift snap 
ring until end gap is not aligned with any notches in 
clutch drum (Fig. 12). 

(8) Check clutch piston stroke length a second time. 
If length is OK, continue with assembly. If stroke length 
is incorrect, replace clutch discs or use different thick¬ 
ness clutch pack retainer (Fig. 12). See Specifications 
section for retainer thicknesses. 

(9) Lubricate clutch drum thrust washer with petro¬ 
leum jelly and install it in drum (Fig. 3). 

(10) Mount direct clutch assembly on forward clutch 
assembly and check assembled height (Fig. 14). Height 
should be 70.3 to 71.5 mm (2.767 to 2.815 in). 

(11) If assembled height is incorrect, clutches are not 
seated. 


PISTON 



57 


Fig. 10 Testing Piston Check Bali Seating 





Fig. 12 Install Clutch Pack Retainer 


Fig. 14 Checking Direct Clutch Assembled Height 




























FORWARD CLUTCH OVERHAUL 


FORWARD CLUTCH DRUM 
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CLUTCH 

DRUM 

O-RING 


O-RINGS 


PISTON 
SNAP RING 


THRUST 

BEARING 
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Forward Clutch Disassembly (5) Apply compressed air through right side feed hole 

(1) Check clutch piston stroke as outlined in following in support and note piston stroke length on dial indi¬ 
steps. cator. 

(2) Position overdrive support on wood blocks and (6) Stroke length should be: 3.73 to 4.59 mm (.1469 to 

mount forward clutch drum on support (Fig. 2). .1807 in) on 6-cyl. transmissions and 3.42 to 4.23 mm 

(3) Remove bearing and race from forward clutch (.1346 to .1665 in) on 4-cyl. transmissions. 

drum (Fig. 2). (7) Replace clutch discs if stroke length is incorrect. 

(4) Mount dial indicator on clutch drum. Position dial (6) Remove clutch pack snap ring and remove retainer 

indicator plunger against clutch piston (Fig. 3). an< * clutch pack (Fig. 4). 

(9) Remove clutch pack cushion plate (Fig. 5). 

(10) Compress clutch springs with tool B.Vi. FM. 27 
and remove piston snap ring. 

(11) Remove spring compressor tool and piston return 
springs. 



Fig. 2 Positioning Drum And Support On Wood 
Blocks 




Piston Stroke 
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(12) Remount forward clutch drum on overdrive sup- (18) Measure clutch disc thickness (Fig. 10). Mini- 

port (Fig. 6). mum allowable thickness is: 1.84 mm (.0724 in) on 

(13) Apply compressed air through feed hole in sup- 4-cyl. transmissions and 1.51 mm (.0595 in) on 6-cyl. 

port to remove piston (Fig. 6). Use only enough air transmissions. 

pressure to ease piston out of drum. (19) Measure free length of piston return springs with 

(14) Remove and discard clutch piston O-rings. springs mounted in retainer (Fig. 11). Length should be 

(15) Remove clutch drum O-ring from rear hub (16) of 19.47 mm (.767 in). Replace springs and retainer if 

the drum. length is incorrect. 

(16) Remove three seal rings from clutch drum shaft (2 0) Inspect clutch piston check ball (Fig. 12). Ball 

(Fig. 8). should move freely within piston. Check ball seating by 

(17) Remove thrust bearing and race assembly from 
clutch drum (Fig. 9). 




Fig. 8 Removing Clutch Drum Seal Rings 



Fig. 9 Removing Clutch Drum Thrust Bearing As- 
Fig. 7 Removing/Installing Clutch Drum O-Ring 61 sembly 
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applying low pressure compressed air to ball feed hole. 
Ball should seat firmly and not leak air. 

(21) Measure inside diameter of bushing in clutch 
drum hub. Maximum allowable diameter is 24.08 mm 
(.9480 in). Replace clutch drum if bushing inside diam¬ 
eter is greater than specified. 

Forward Clutch Assembly 

(1) Lubricate bearing and race assembly with petro¬ 
leum jelly and install it in clutch drum (Fig. 13). Race 
side of assembly faces downward and toward drum. 
Bearing rollers face up (Fig. 13) 



(2) Coat new clutch drum shaft seal rings with pe¬ 
troleum jelly.Before installing drum shaft seal rings, 
squeeze (contract) each ring so ring ends overlap (Fig. 
14). This tightens ring making clutch installation eas¬ 
ier. 

(3) Install seal rings on shaft. Keep rings closed as 
tightly as possible during installation. Avoid over¬ 
spreading them. 

(4) Mount clutch drum on overdrive support. 

(5) Lubricate and install new O-ring on clutch drum 
hub (Fig. 7). 



Fig. 12 Testing Piston Check Ball 


Fig. 10 Measuring Clutch Disc Thickness 




Fig. 11 Checking Return Spring Length 
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Fig. 13 Installing Thrust Bearing And Race 
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(6) Lubricate and install new O-rings on clutch piston 
and install piston in drum. 

(7) Install piston return springs. 

(8) Compress piston return springs with tool B.Vi. 
FM-27 and shop press and install piston snap ring. Be 
sure snap ring end gap is not aligned with any notches 
in drum. 

(9) Install cushion plate in drum. Concave side of plate 
faces downward (Fig. 5). 

(10) Install clutch discs, plates and retainer (Fig. 15). 
Install tabbed plate followed by disc until required 
number of plates and discs are installed. Use six plates 
and discs in a 6-cyl. transmission and five plates 
and discs in a 4-cyl. transmission. 

(11) Install clutch pack snap ring. 

(12) Recheck clutch piston stroke length using same 
method outlined at beginning of disassembly procedure. 
If stroke length is not within specified limits, replace 
clutch discs. 

(13) Lubricate race and bearing with petroleum jelly 
and install them in clutch drum (Fig. 16). Be sure bear- 
ng rollers face up and race lip seats in drum as shown. 


(14) Verify bearing and race size. Outer diameter of 
bearing is 46.7 mm (1.839 in). Outer diameter of race is 
48 .9 mm (1.925 in). Inner diameter of bearing and race 
is 26.0 mm (1.024 in). 

(15) Mount forward clutch on direct clutch and check 
assembled height (Fig. 17). Height should be 70.3 to 
71.5 mm (2.767 to 2.815 in). 



Fig. 14 Installing Clutch Drum Shaft Seal Rings 



Fig. 15 Installing Forward Clutch Discs And Plates 



Fig. 16 Installing Thrust Bearing And Race 
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Fig. 17 Checking Forward Clutch Assembled Height 

FRONT PLANETARY GEAR OVERHAUL 

Front Planetary Disassembly 

(1) Remove ring gear from planetary gear (Fig. 1). 

(2) Remove front bearing and the two races from ring 
gear (Fig. 1). 

(3) Remove tabbed thrust race from planetary gear 
(Fig. 1). 

(4) Remove snap ring attaching planetary gear to 
shaft and remove gear. 

(5) Remove rear bearing and race from planetary 
gear. 

(6) Measure inside diameter of ring gear bushing. 


Maximum allowable diameter is 24.08 mm (.9480 in). 
Replace ring gear if bushing inside diameter is greater 
than specified. 

Front Planetary Assembly 

(1) Lubricate planetary and ring gear bearings and 
races with petroleum jelly. 

(2) Identify planetary bearings and races before in¬ 
stallation. (Fig. 1). Bearings and races can be identified 
by following dimensions: 

• Outer diameter of rear bearing is 47.7 mm (1.878 in); 
inner diameter is 35.5 mm (1.398). 
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• Outer diameter of rear race 47.6 mm (1.874 in); inner 
diameter is 33.7 mm (1.327 in). 

• Outer diameter of front race is 53.6 mm (2.110 in); 
inner diameter is 30.5 mm (1.201 in). 

• Outer diameter of front bearing is 47.7 mm (1.878 in); 
inner diameter is 32.6 (1.283 in). 

• Outer diameter of forward race is 47.0 mm (1.850 in); 
inner diameter is 26.5 mm 1.043 in). 

(3) Install rear race and bearing in gear (Fig. 2). 

(4) Turn planetary over and install race thrust race 
(Fig. 3). 

(5) Install front race and bearing and forward race in 
ring gear (Fig. 4). 

(6) Set planetary gear assembly aside for final as¬ 
sembly. 




Fig. 2 Installing Front Planetary Rear Bearing and 
Race 


Fig. 3 Installing Front Planetary Thrust Race 





Fig. 4 Installing Front Planetary Front Bearing And 
Races ‘ 







SUN GEAR AND NO. 1 ONE-WAY CLUTCH 
OVERHAUL 

Sun Gear-Clutch Disassembly 

(1) Hold sun gear and turn second brake hub clock¬ 
wise and counterclockwise (Fig. 2). Hub should rotate 
freely clockwise, but lock when turned counterclock¬ 
wise. Replace one-way clutch and hub if it does not 
operate properly. 

(2) Remove one-way clutch/second brake hub assem¬ 
bly from drum (Fig. 3). 

(3) Remove thrust washer from drum (Fig. 4). 

(4) Remove two seal rings from sun gear (Fig. 5). 


(5) Support sun gear on wood block (Fig. 6). Then 
remove first sun gear snap ring and separate drum from 
gear. 

(6) Remove remaining snap ring from sun gear (Fig. 
7). 

(7) Measure inside diameter of sun gear bushings 
with bore gauge or inside micrometer (Fig. 8). Maxi¬ 
mum allowable diameter is 27.08 mm (1.0661 in). Re¬ 
place sun gear if bushing inside diameter is greater 
than specified. 

Sun Gear-Clutch Assembly 

(1) Install first snap ring on sun gear. 



Fig. 1 Sun Gear And One-Way Clutch Components 



Fig. 3 Removing/Installing Brake Hub And Clutch 
Assembly 
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(2) Install sun gear in drum and install remaining 
snap ring. 

(3) Coat replacement seal rings with petroleum jelly 
and install them on sun gear. Be sure seal ring ends 
are interlocked. 

(4) Install thrust washer. Be sure washer tabs are 
seated in drum slots. 

(5) Install one-way clutch/second brake hub assembly 
on sun gear. Deep side of hub flange faces upward (Fig. 
9). 

(6) Check one-way clutch operation again (Fig. 2). 
Hold sun gear and turn second brake hub clockwise and 
counterclockwise. Hub should turn clockwise freely, but 
lock when turned counterclockwise. 

(7) Set sun gear/dutch assembly aside for final as¬ 
sembly. 


SEAL 

RINGS (2) 
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(8) Measure free length of piston return springs with 
springs mounted in retainer (Fig. 6). Length should be 
16.05 mm (.632 in). Replace return springs if length is 
less than specified. 


(4) Check brake piston operation with low pressure 
compressed air (Fig. 7). Apply air pressure through feed 
hole in drum. Piston should move smoothly when ap- 
plying-releasing air pressure. 


Second Brake Assembly 

(1) Lubricate and install new O-rings on brake piston. 
Then install brake piston in drum. 

(2) Install return springs and retainer on brake pis¬ 
ton. 

(3) Compress return springs with tool B.Vi. FM-27 
and install piston snap ring. 



Fig. 5 Removing/Installing Piston And Sleeve 
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Fig. 7 Checking Piston Operation 
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(5) Coat thrust washer with petroleum jelly and in¬ 
stall it in drum. Be sure washer notches are aligned 
with tabs on spring retainer (Fig. 8). 

(6) Set brake components aside for final assembly. 



Fig. 8 Installing Thrust Washer 
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REAR PLANETARY, NO. 2 ONE-WAY CLUTCH 
AND OUTPUT SHAFT OVERHAUL 




SEAL RING 


Fig, 1 Rear Planetary, Brake Pack, Clutch And Output Shaft Components 
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Planetary-Brake Pack-Shaft Disassembly 

(1) Remove output shaft from gear assembly (Fig, 2). 

(2) Remove and discard shaft seal ring (Fig. 4). 

(3) Remove brake pack from planetary gear (Fig. 4). 

(4) Measure thickness of each brake pack disc. Min¬ 
imum thickness is 1.51 mm (.0594 in). Replace all discs 
if any disc is thinner than specified. 

(5) Remove planetary gear from ring gear (Fig. 5). 

(6) Check No. 2 one-way clutch. Hold planetary gear 
and turn clutch inner race in both directions. Race 
should turn freely counterclockwise, but lock when 
turned clockwise. Replace one-way clutch if necessary. 

(7) Remove clutch inner race from planetary gear 
(Fig. 7). 

(8) Remove clutch snap ring and remove No. 2 one¬ 
way clutch from planetary (Fig. 8). 

(9) Remove front and rear thrust washers from plan¬ 
etary gear (Fig. 9). 

(10) Remove thrust bearing and washers from ring 
gear (Fig. 10). 

(11) Remove ring gear snap ring and remove ring gear 
hub (Fig. 11). 

(12) Inspect and replace any worn or damaged plan¬ 
etary gear components. 



Fig. 2 Removing/installing Output Shaft 



ENDS INTERLOCK 


Assembling Rear Planetary, Brake Pack, 
Clutch And Shaft 

(1) Install hub and snap ring in ring gear (Fig. 11) 

(2) Identify ring gear thrust bearing and races races 
by following dimensions: 

• Outer diameter of bottom race (Fig. 10) is 44.8 mm 
(1.764 in); inner diameter is 27.6 mm (1.087 in). 

• Outer diameter of bearing (Fig. 10) is 44.7 mm(1.760 
in); inner diameter is 30.1 mm (1.185 in). 

• Outer diameter of upper race Fig 10) is 44.8 mm 
(1.764 in); inner diameter is 28.8 mm (1.134 in). 

(3) Lubricate ring gear thrust bearing and races with 
petroleum jelly and install them in ring gear (Fig. 10). 


FIRST-REVERSE 

BRAKE 

PACK 



PUN ET ARY 
GEAR 


Fig. 4 Removing/lnstalling First-Reverse Brake Pack 



Fig. 3 Removing/lnstalling Shaft Seal Ring 
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Fig. S Removing/lnstalling Rear Planetary 
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(4) Coat planetary thrust washers with petroleum 
jelly and install them in gear (Fig. 9). 

(5) Install No. 2 one-way clutch in planetary gear. Be 
sure flanged side of clutch faces upward (Fig. 12). 

(6) Install clutch retaining snap ring and install 
dutch inner race (Fig. 7). Turn race counterclockwise to 
ease installation. 



Fig. 6 Checking No. 2 One-Way Clutch Operation 



Fig. 7 Removing/lnstalling Clutch Inner Race 


(7) Verify one-way clutch operation. Hold gear and 
turn inner race in both directions. Race should turn 
freely counterclockwise, but lock when turned clock¬ 
wise. 

(8) Install planetary gear in ring gear. 

(9) Assemble clutch discs and clutch plates (Fig. 4). 
Sequence is disc first, then a plate. Use seven discs 
and plates in a 6-cyl. transmission and six discs 
and plates in a 4-cyl. transmission. 

(10) Install brake pack on planetary gear (Fig, 4). 

(11) Install new seal ring on output shaft (Fig. 3). Be 
sure ring ends are interlocked as shown. 

(12) Set assembled components aside for final assem¬ 
bly. 



Fig. 8 Removlng.lnstalling One-Way Clutch 
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Fig. 12 Installing No. 2 One-Way Clutch 









FIRST-REVERSE BRAKE PISTON AND 
TRANSMISSION CASE OVERHAUL 

Brake Disassembly-Inspection 

(1) Remove bearing and race assembly from trans¬ 
mission case (Fig. 2). 

(2) Check first/reverse brake piston operation with 
compressed air (Fig. 3). Piston should move smoothly 
and not bind or stick. If piston operation is incorrect, 
case or piston may require replacement. 

(3) Compress piston return springs with tool B.Vi. 
FM-28 and remove piston snap ring (Fig. 4). 


(4) Remove tool B.Vi. FM-28 and remove piston re¬ 
turn springs. 

(5) Remove No. 2 first-reverse brake piston with com¬ 
pressed air. Apply air through same transmission feed 
hole used for checking piston operation 

(6) Remove reaction sleeve with tool B.Vi. FM-31 (Fig. 
5). Insert tool flanges under sleeve and lift tool and 
sleeve out of case. 

(7) Remove No. 1 firstVreverse brake piston with tool 
B.Vi. FM- 32 (Fig. 6). Slip tool under piston and lift tool 
and piston out of case. 




Fig. 2 Removing/installing Bearing And Race 
Assembly 
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Fig. 3 Checking First-Reverse Brake Piston 
Operation 





(8) Measure free length of piston return springs with 
springs mounted in retainer. Length should be 18.382 
mm (,724 in) Replace springs if length is less than this. 

(9) Clean transmission case thoroughly with solvent 
and dry it with compressed air. Blow compressed air 
through oil feed passages to remove solvent residue and 
ensure that passages are clear. Inspect the case for wear 
or damage. Replace case if necessary. 

Assembling First/Reverse Brake Piston 

(1) Lubricate and install new O-rings on No. 1 first/ 
reverse brake piston and on reaction sleeve (Fig. 7). 
Then install piston in sleeve. 

(2) Lubricate and install new O-ring on No. 2 brake 
piston. 


COMPRESSOR 

TOOL 



(3) Install assembled No. 1 piston and reaction sleeve 
on No. 2 piston (Fig. 8). 

(4) Lubricate and install piston assembly in case (Fig. 
9). Align piston and case slots and press piston assembly 
into case with hand pressure. 

(5) Position piston return springs on No. 2 piston. 

(6) Compress piston return springs with tool B.Vi. 
FM-28 and install piston snap ring. Be sure snap ring 
end gap is not aligned with any tangs on return spring 
retainer. 

(7) Verify piston operation with compressed air as 
outlined in disassembly procedure. 


TOOL 

B.Vi.FM-32 




Fig. 5 Removing/lnstalUng Reaction Sleeve 
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Fig. 7 Assembling No. 1 Piston And Sleeve 






(8) Coat bearing and race assembly with petroleum and race assembly outer diameter is 57.7 mm (2.272 in); 
jelly and install it in piston assembly (Fig. 2). Bearing inner diameter is 39.2 mm (1.543 in). 


TRANSMISSION 



NO. 2 
PISTON 


Fig. 9 Installing First-Reverse Brake Piston 
Fig, $ Assembling First-Reverse Brake Pistons Assembly 
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VALVE BODY OVERHAUL 2). Disassembly, inspection and overhaul procedures for 

The valve body assembly consists of two sections eac h section are outlined separately Refer to the ap- 
which are the upper body and lower body (Figures 1 and propriate procedure as needed. 



Fig. 1 Lower Body Components (Valve Body) 
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Fig. 2 Upper Body Components (Valve Body) 


80 














Removing Upper Body From Lower Body 

(1) Remove two-piece detent spring (Fig. 3). Note po¬ 
sition of spring sections for assembly reference. 

(2) Remove manual valve from lower body (Fig. 4) 

(3) Remove bolts attaching upper body to lower body 
(Fig. 5). 

(4) Carefully lift and remove upper body, plate and 
gaskets from lower body (Fig. 6). 

(5) Disassemble and overhaul upper and lower body 
sections as outlined in following procedures. 





Fig. 6 Upper Body, Plate And Gaskets 


Fig. 3 Removing/lnstalllng Detent Spring 



Fig. 4 Removing/lnstalling Manual Valve 
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Lower Body Disassembly 

(1) Remove check valve and spring, pressure relief 
valve and spring and ball check and seat from lower 
body. Note location of each valve for assembly refer¬ 
ence. 

(2) Remove the oil strainers (Fig. 2). 

(3) Note or mark position of valve retainers and pres¬ 
sure reducing plug clip for assembly reference. Do not 
remove the retainers at this time. 

(4) Remove solenoid No. 1, 2 and 3. Discard solenoid 
O-rings. 

(5) Remove release control valve retainer with mag¬ 
net and remove release control valve and plug (Fig. 4). 

(6) Remove 1-2 shift valve retainer and remove valve 
plug, valve spring and valve (Fig. 5). 

(7) Remove primary regulator valve as follows: 


WARNING: THE PRIMARY REGULATOR VALVE 
SLEEVE AND PLUNGER ARE UNDER TENSION FROM 
THE VALVE SPRING. EXERT COUNTERPRESSURE 
ON THE SPRING WHILE REMOVING THE VALVE RE¬ 
TAINER TO PREVENT COMPONENTS FROM FLYING 
OUT. 


VALVE 

RETAINERS 

















(a) Note position of valve retainer for assembly ref¬ 
erence (Fig. 6). Then press valve sleeve inward with 
your thumb and remove retainer with magnet. 

(b) Slowly release thumb pressure on sleeve and re¬ 
move sleeve, spring and washer and valve (Fig. 7). Use 
magnet to remove valve if necessary. 

(8) Remove regulator valve plunger from sleeve (Fig. 
8). 

(9) Remove retaining clip and remove pressure re¬ 
ducing plug (Fig, 9). Cover screwdriver blade with tape 
to avoid scratching valve body surface. 

(101 Remove accumulator control valve retainer and 
remove control valve assembly (Fig. 10). 

(11) Remove spring and control valve from valve 
sleeve (Fig. 11). 

(12) Clean lower body valve components with solvent 
and dry them with compressed air only. Do not use shop 
towels or rags. Lint or foreign material from towels or 
rags can interfere with valve operation. 

(13) Inspect condition of lower body components. Re¬ 
place lower body if any bores are scored or corroded. 
Replace valves, plugs or sleeves that are scored or worn. 
Replace oil strainers if cut, torn or damaged in any way. 



Fig. 5 Removing/tnstalling 1-2 Shift Valve 


(14) Inspect the valve body springs. Replace any 
spring having rusted, distorted, or collapsed coils. Mea¬ 
sure the length of each valve body spring. Replace any 
spring if free length is less than the length specified in 
the following chart (Fig. 12). 

Lower Body Assembly 

(1) Lubricate lower body components with automatic 
transmission fluid. 

(2) Install spring and accumulator control valve in 
sleeve (Fig, 11). Then install assembled components in 
lower body (Fig. 10). 

(3) Press accumulator control valve assembly into 
valve bore and install retainer (Fig. 10). 


REGULATOR 



Fig. € Regulator Valve Retainer Position 



Fig. 7 Removing/lnstalling Primary Pressure 
Regulator Valve 
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(4) Install pressure reducing plug in plug bore. Then 
secure plug with retaining dip (Fig. 9). 

(5) Install washer on primary regulator valve plunger 
(Fig. 13). 

(6) Install primary regulator valve plunger in valve 
sleeve (Fig. 8). 

(7) Install valve spring andregulator valve sleeve and 
plunger. 

(8) Press regulator valve sleeve into bore and install 
retainer (Fig. ,6 and 7). Be sure retainer is positioned in 
sleeve lugs as shown. 


VALVE 

PLUNGER 



Fig. 8 Remo ving/ins tailing Regulator Valve Plunger 



('ll Install 1-2 shift valve, spring and plug (Fig- 5). 
Then press valve assembly into bore and Install retain¬ 
er. 

(10) Install release control valve and plug in bore and 
install valve retainer (Fig, 4). 

(11' Install replacement O-rings on solenoids and in¬ 
stall solenoids on valve body. Tighten solenoid attach¬ 
ing bolts to 10 N*m (7 ft-lhs) torque. 

(12) Install oil strainers (Fig, 14). Identify strainers 
before installation. The three strainers are all the 
same diameter but are different lengths. Two 
strainers are 11*0 mm (.443 in) long while one 
strainer is 19.5 mm (.7(5 in) long (Fig. 14). 

(13) Install check valves and springs'seats (Fig. 1) 



Fig. 10 Removing/lnstalling Accumulator Control 
Valve Assembly 



Fig. 9 Removing/lnstalling Pressure Reducing Plug g4 


Fig. 11 Accumulator Control Valve Components 





















Upper Body Disassembly and Inspection 

(1) Remove valve body plate and gaskets (Fig. 1). 
Discard gaskets. 

(2) Remove strainer and nine check balls (Fig. 2). Note 
check ball and strainer position for assembly reference 

(3) Remove valve stop and throttle cam (Fig. 3). 

(4) Remove throttle valve pin with magnet and re¬ 
move downshift plug, valve spring and throttle valve 
(Fig. 4). 




Fig. 1 Removing/tnstalling Upper Body Plate And 
Gaskets 

Oil 




Fig. 3 Removing/installing Valve Stop And Throttle 
Cam 



Fig. 2 Check Ball And Strainer Location 
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Fig. 4 Removing/lnstalling Throttle Valve 
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(5) Turn upper body over and remove throttle valve 
adjusting lings and spring (Fig. 5). Note number of 
adjusting rings if valve is equipped with them. 


THROTTLE VALVE 



Fig. $ Throttle Valve Adjusting fling Location 
(If Equipped) 



(6) Remove 3-4 shift valve retainer with magnet and 
remove valve plug, spring and 3-4 shift valve (Fig. 6). 

(7) Remove second coast modulator valve retainer and 
remove valve plug, spring and valve. 

(8) Remove lock-up relay valve retainer and remove 
relay valve and sleeve assembly (Fig. 8). 

(9) Remove lock-up relay valve, spring and plunger 
fromtalve sleeve (Fig. 9). 

(10) Remove secondary pressure regulator valve re¬ 
tainer and remove plug, regulator valve and spring 
(Fig. 10). 

(11) Remove cut-back valve retainer and remove plug, 
cut-back valve and spring (Fig. 11). 

(12) Remove 2-3 shift valve retainer and remove plug, 
spring and 2-3 shift valve (Fig, 12). 

(13) Remove low coast modulator valve retainer and 
remove valve plug, spring and low coast modulator 
valve (Fig. 13). 

(14) Clean the upper body components with solvent 
and dry them with compressed air only. Do not use shop 
towels or rags. Lint or foreign material from towels or 
rags can interfere with valve operation. 

(15) Inspect condition of the upper body components. 
Replace the upper body if any of the bores are scored or 
corroded. Replace any valves, plugs or sleeves if scored 
or worn. Replace the oil strainer if cut, tom or damaged 
in any way. 



VALVE PLUG 


Fig. 6 Removing/lnstalling 3-4 Shift Valve 


Fig. 7 Removing/lnstalling Second Coast Modulator 
87 Valve 







(16) Inspect the valve body springs, Replace any 
spring having rusted, distorted, or collapsed coils. Mea¬ 
sure length of each spring. Replace any spring if free 
length is less than specified in the chart (Fig. 14). 



Fig. 8 Removing/installing Lockup Relay Valve 
_ RELAY VALVE 



Upper Body Assembly 

(1) Lubricate the valves, springs, plugs, sleeves and 
the valve bores in the upper body with automatic trans¬ 
mission fluid. 

(2) Note position of the valve retainers (A) and stop (B) 
for assembly reference {Fig. 15). 

(3) Install low coast modulator valve, spring and plug 
in valve bore. Press valve plug inward and install re¬ 
tainer (Fig. 13). 

(4) Install 2-3 shift valve, spring and plug in valve 
bore, Press plug inward and install retainer (Fig. 12). 

(5) Install cut-back valve spring, valve and plug (Fig. 
11). Press plug inward and install retainer. 

(6) Install secondary regulator valve spring, valve 
and plug in valve bore. Press plug inward and install 
retainer (Fig. 10). 

(7) Assemble lock-up relay valve. Install spring and 
plunger in valve sleeve (Fig. 9). Then install assembled 
valve in sleeve. 

(8) Install assembled lock-up relay valve in valve bore 
and install retainer (Fig. 8). 

(9) Install second coast modulator valve, spring and 
plug in valve bore. Press plug inward and install re¬ 
tainer (Fig. 7). 

(10) Install 3-4 shift valve, spring and plug in bore. 
Press plug inward and install retainer (Fig, 6). 



PLUG 


Fig. 9 Lockup Relay Valve Components 


Fig. 10 Removing/Installing Secondary Pressure 
°° Regulator Valve 
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(11) Install throttle valve in valve bore. Push valve 
into place and install valve stop (Fig. 16). 

(12) On models with adjusting rings, turn upper body 
over and install adjusting rings (Fig. 17). Be sure to 
install same number of rings as were removed. 

(13) Install throttle valve adjusting spring in bore and 
onto end of throttle valve (Fig. 18). 

(14) Install downshift spring and plug in throttle 
valve bore. Press plug inward against throttle valve and 
spring and install the retainer pin (Fig. 19). 

(15) Install sleeve in throttle cam (Fig. 20). 

(16) Install spring on cam (Fig. 20). Hook curved end 
of spring through hole in cam as shown. 

(17) Mount cam on upper body and install cam at¬ 
taching bolt and spacer (Fig. 20). Tighten bolt to 10 N-m 
(7 ft-lbs) torque. 

(18) Be sure straight end of spring is seated in upper 
body slot as shown (Fig. 20). 

(19) Install check balls in upper body (Fig. 21). Refer 
to illustration for check ball identification and location. 

(20) Install oil strainer (Fig. 2). 


Fig. 11 Removing/installing Cut-Back Valve 





Fig. 12 Removing/lnstalling 2-3 Shift Valve 
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rig. 13 Removing/lnstalling Low Coast Modulator 
Valve 
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30.9 mm (1.217 in.) 

(G) Cut-Bock Valve 
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27.8 mm (1.094 in.) 
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Fig. 14 Upper Body Spring/Valve identification 
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RETAINING 

PIN 

Fig. 19 Installing Downshift Plug 


HOOKED 





Fig. 21 Upper Body Check Ball 
Location/Identification 

Installing Upper Body On Lower Body 

(1) Position new No. 1 gasket (Pig. 1) on upper body. 

(2) Position valve body plate on No. 1 gasket. 

(3) Position new No. 2 gasket (Pig. 2) on valve body 
plate and align gaskets and plate using bolt holes as 
guides. 

(4) Install valve body bolts. Three different length 
bolts are used. Refer to the Figure 3 for bolt loca¬ 
tions. Chart symbols indicate bolt location and 
length in millimeters. 

(5) Tighten valve body bolts to 6.4 N*m (56 in-lbs) 
torque. 



Fig. 1 Valve Body Gasket No. 1 


Fig. 20 Installing Throttle Cam 
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Fig. 3 Valve Body Bolt Location/Size 


Fig. 5 Installing Detent Spring 
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fig. 1 AW-4 Transmission Components 
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Fig. 2 Thrust Bearing Chart 


TRANSMISSION ASSEMBLY 

(1) During assembly, lubricate components with 
transmission fluid or petroleum jelly as indicated. 

(2) If any of the transmission components are still 
assembled after overhaul checking procedures, disas¬ 
semble as necessary in preparation for transmission 
assembly, 

(3) Verify thrust bearing and race installation during 
assembly. Refer to the Thrust Bearing Chart (Fig. 2) for 
bearing and race location and correct positioning. 

(4) Install rear planetary gear, second brake drum 
and output shaft as outlined in following steps: 

(5) Verify No. 10 thrust bearing and race (Fig. 2). 
Bearing and race outer diameter is 57.7 mm (2.272 in); 
inside diameter is 39.2 mm (1.543 in). 

16) Coat thrust bearing and race assembly with pe¬ 
troleum jelly and install in case (Fig. 3). Race faces 
down. Bearing rollers face up. 


(7) Align teeth of second brake drum and clutch pack 
(Fig. 4). 

(8) Align rear planetary-output shaft assembly teeth 
with case slots and install assembly in case (Fig. 5). 

(9) Install rear planetary snap ring with snap ring 
pliers B.Vi. FM- 29. Chamfered side of snap ring faces 
up and toward case front (Fig. 6). 

(10) Check first-reverse brake pack clearance with 
feeler gauge.Clearance should be: 0.6 to 1.74 mm (.024 
to .069 in) on 4-cyl. transmissions and 70 to 2,00 mm 
(.028 to .079 in) on 6-cyl. transmissions. If clearance is 
incorrect, planetary assembly, thrust bearing or snap 
ring is not properly seated incase. Remove and reinstall 
components if necessary. 

(11) Install second brake piston sleeve (Fig. 8). Sleeve 
lip faces up and toward case front as shown. 

(12) Install second brake drum gasket with tool B.Vi. 
FM-33 (Fig. 9). Gasket depth is 43.7 mm (1.720 in). 
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(13) Install park lock pawl, spring and pin (Fig. 10). 

(141 Connect park lock rod to manual valve shift sec¬ 
tor (Fig. 11). 

(16) Position park lock rod bracket on case and tighten 
bracket attaching bolts to 10 Nun (7 ft-Ibs) torque (Fig. 
12 ). 

(16) Verify park lock operation. Move shift sector to 
Park position. Park pawl should be firmly engaged 
(locked) in planetary ring gear (Fig. 13). 

(17) Install No. 1 one-way clutch (Fig. 14). Short 
flanged side of clutch faces up and toward case front. 



Fig. 3 Installing Thrust Bearing And Race (No. 10) 



Fig. 4 Align Drum And Clutch Pack Teeth 


(18) Install second brake pack (Fig. 15). Install disc 
then plate. Continue installation sequence until correct 
number of discs-plates are installed. Use five discs 
and five plates in 6-cyl. transmissions and four 
discs and four plates in 4-cyl. transmissions. 

(19) Install second brake pack retainer with rounded 
edge of retainer facing disc. 

(20) Install second brake pack snap ring. 

(21) Check brake pack clearance with feeler gauge 
(Fig. 16). Clearance should be: 89 to 2.15 mm (.035 to 
.084 in) on 4-cyl. transmissions and .062 to 1.98 mm 
(.024 to .078 in) on 6-cyl. transmissions If brake pack 
clearance is not correct, brake pack components are not 
seated. Reassemble brake pack if necessary 



Fig. 5 Installing Output Shaft/Rear Planetary 
Assembly 
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Fig. 6 Installing Planetary Snap Ring 









Service Information AW-4 


(22) Install planetary sun gear and input drum (Fig. 
17). Be sure drum thrust washer tabs are seated in 
drum. Use petroleum jelly to hold thrust washer in 
position if necessary. 

(23) Install front planetary gear on sun gear (Fig. 18). 

(24) Support output shaft with wood blocks (Fig. 19). 

(25) Install planetary snap ring on sun gear with tool 
B.Vi. FM-30. 

(26) Install tabbed thrust race on front planetary gear 
(Fig. 21). Washer tabs face down and toward gear. Race 
outer diameter is 47.8 mm (1.882 in); inside diameter is 
34.3 mm (1,350 in). 

(27) Install second coast brake band (Fig. 22). 



Fig. 7 Checking First-Reverse Brake Pack Clearance 



(28) Install pin in second coast brake band. Then in¬ 
stall retaining ring on pin (Fig. 23). 

(29) Install thrust bearing and race in forward-direct 
clutch (Fig. 24). Coat bearing/race with petroleum jelly 
to hold them in place 

(30) Verify forward-direct clutch thrust bearing size. 
Race outer diameter is 48.9 mm (1.925 in); inside di¬ 
ameter is 26.0 mm (1.024 in). Bearing outer diameter is 
46.7 mm (1.839 in); inside diameter is 26.0 mm (1.024 
in). 

(31) Coat front planetary ring gear race with petro¬ 
leum jelly and install it in ring gear (Fig. 25). 

GASKET 
DEPTH 
IS 43 7 mm 
(1.720 in.) 



Fig. 8 Installing Second Brake Drum Gasket 



Fig. 8 Installing Second Brake piston Sleeve 97 Fig. 10 Installing Park Lock Pin/Spring/Pawl 








(321 Verify ring gear race size. Outer diameter is 47.0 
mm (1.850 in); inside diameter is 26.5 mm (1.045 in). 

(33) Align forward-direct clutch disc splines with 
screwdriver (Fig- 26). 

(341 Align and install front planetary ring gear in 
forward-direct clutch (Fig. 27). 

(35) Coat bearing and race with petroleum jelly and 
install them in ring gear (Fig. 28). Verify bearing/race 
size. Bearing outer diameter is 47.7 mm (1.878 in), 
inside diameter is 32.6 mm (1.283 in). Race outer di¬ 
ameter is 53.6 mm (2.110 in); inside diameter is 30.6 
mm (1.205 in). 

(36) Rotate front of transmission case downward and 
install assembled planetary gear/forward-direct clutch 
(Fig. 29). 

(37) Check clearance between sun gear input drum 
and direct dutch drum (Fig. 30). Clearance should be 
9.8 to 11.8 mm (.386 to .465 in). If clearance is incorrect, 



Fig. 11 Installing Park Look Rod 



Fig. 12 Installing Park Rod Bracket 


planetary gear/forward-direct clutch assembly is not 
seated or is improperly assembled. Remove, and correct 
if necessary. 

(38) Coat thrust bearing and race assembly with pe¬ 
troleum jelly and install it on clutch shaft. Bearing faces 
up and toward case front as shown (Fig. 31). Verify 
bearing/race size. Bearing and race outer diameter is 
47.8 mm (1.882 in); inside diameter is 33.6 mm (1.301 
in). 

(39) Assemble second coast brake piston components 

(Fig. 32). 

(40) Install assembled second coast brake piston in 
case. 



Fig. 13 Checking Park Pawl Engagement 
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(41) Install replacement seals on second coast brake 
piston cover and install cover in case. 

(42) Install second coast brake piston snap ring with 
tool B.Vi. FM-29 (Fig. 33). 

(43) Check second coast brake piston stroke as follows: 

(a) Make reference mark on brake piston rod (Fig. 
34). 

(b) Apply 57-114 psi air pressure through feed 
hole (Fig. 34). Alternately apply and release air pres¬ 
sure to operate piston 

(c) Check stroke with gauge (Fig. 35). Use gauge 
B.Vi.FM. 40 with 4-cyl. transmission. Use gauge B.- 
Vi.FM. 41 with 6-cyl. transmission. . 

(d) If stroke length is incorrect, piston, cover or 
snap ring is not seated. Reassemble and check stroke 
again if necessary. 



Fig. 15 Installing Second Brake Pack 



(44) Coat'thrust race and tabbed washer with petro¬ 
leum jelly and install them on overdrive support (Fig. 

36) . Verify race size. Race outer diameter is 50.9 mm 
(2.004 in); inside diameter is 36.2 mm (1.426 in). 

(45) Install overdrive support in case. Use two long 
bolts to help align and guide support into position (Fig. 

37) . 

(46) Install overdrive support snap ring with tool 
B.Vi. FM-29 (Fig. 38). Chamfered side of snap ring faces 
up and toward case front. Snap ring ends must be 



Fig. 17 Installing Sun Gear And Input Drum 


FRONT 

PLANETARY 



Fig. 16 Checking Second Brake Pack Clearance 99 


Fig. 18 Installing Front Planetary Gear 
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aligned with case opening with ring ends approx¬ 
imately 24 mm (0.94 in) from centerline of case 
opening. 

(47) Install and tighten overdrive support bolts to 25 
N*m (19 ft-lbs.) torque (Fig- 39). 

(48) Check output shaft end play with dial indicator 
(Fig. 40). End play should be .27 to 0.86 mm (.0106 to 
.0339 in). 

(49) If output shaft end play is incorrect, one or more 
of installed components is not seated. Reassemble as 
necessary and check end play again. 

(50) Install overdrive clutch pack (Fig. 41).Install 
thickest clutch plate first. Rounded edge of plate faces 



up Install first disc followed by another plate until 
correct number of discs-plates are installed. Install four 
discs and three plates in a 6-cyl. transmission and three 
discs and two plates in a 4-cyl. transmission. 

(51) Install stepped ring retainer plate with flat side 
facing disc. Then install brake pack snap ring (Fig. 42). 

(52) Check overdrive brake piston stroke as follows: 
(a) Mount tool B.Vi. FM-35 in dial indicator and 

position gauge tool B.Vi. FM. 35 against overdrive 

brake piston (Fig. 43). 



Fig. 19 Supporting Output Shaft Fi * 21 lnstallln S planetar y Thrust Race 



Fig. 20 Installing Front Planetary Snap Ring 10 o Fi 9- 22 Installing Second Coast Brake Band 
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(b) Apply and release brake piston with compressed 
air. Apply air pressure through feed hole in case (Fig. 
44). 

(c) Piston stroke length should be 1.32 to 1.62 mm 
(.052 to -063 in) on 4-cyl. transmissions and 1.40 to 1.70 
mm (.55 to .66 in) on 6-cyl. transmissions. 

(d) If stroke is incorrect, brake pack or piston is 
installed incorrectly. Check and correct as necessary 
and measure piston stroke again. 

(53) Remove dial indicator and gauge tool. 

(54) Remove overdrive brake piston snap ring and 
remove overdrive clutch pack components. 

(55) Coat overdrive lower race, thrust bearing and 
upper race with petroleum jelly and install them in 
overdrive support (Fig. 45). Be sure races and bearing 
are assembled and installed as shown. 

(56) Verify bearing/race sizes before proceeding- 
Bearing-race sizes are: Outer diameter of lower race is 
47.8 mm (1.882 in); inside diameter is 34.3 mm (1.350 


in). Outer diameter of bearing is 47.7 mm (1.878 in); 
inside diameter is 32.7 mm (1.287 in). Outer diameter 
of upper race is 47-8 mm (1,882 in); inside diameter is 
30.7 mm (1.209 in). 

(57) Install overdrive planetary ring gear in support 
(Fig. 46). 

(58) Coat ring gear thrust race and thrust bearing 
assembly with petroleum jelly and install them in gear 
(Fig. 47). 

(59) Verify bearing/race size before proceeding. Outer 
diameter of ring gear race-bearing is 47.8 mm (1.882 
in); inside diameter is 24.2 mm (0.953 in). Outer diam¬ 
eter of bearing (61) is 46.8 mm (1.844 ini; inside diam¬ 
eter is 26.0 mm (1.024 in). 

(60) Coat tabbed thrust race with petroleum jelly and 
install it on planetary gear (Fig. 48). Race outer diam¬ 
eter is 41.8 mm (1.646 in); inside diameter is 27.1 mm 
(1.067 in). 

(61) Install assembled overdrive planetary gear and 

















50). Bearing and race outer diameter is 50.2 mm (1.976 (64) Install dutch pack snap ring (Fig. 52). 

in); inside diameter is 28.9 mm (1.138 in). (65) Coat thhwt bearing race with petroleum jelly and 

(63) Install overdrive brake pack as follows: - install it in oil pump (Fig. 53). Bearing race outer di- 

la) Install 4.0 mm (.157 in) thick plate first. ameter is 47.2 mm (1.858 in); inside diameter is 28.1 

Rounded edge of plate must face upward. mm (1.106 in). 

(b) Install a disc followed by a plate until the (66) Lubricate and install replacement O-ring on oil 
required number of discs and plates are installed. Be pump body. 

sure to install the stepped plate last with the flat side (67) Install oil pump in case. Align pump and case bolt 
of the plate facing the disc (Fig. 51). holes and carefully ease pump into place (Fig. 54). 

(c) Install four discs and three plates in 6-cyl. 
transmissions. Install three discs and two plates in 


4-cyl. transmissions. 


CLUTCH SPUNE 
ALIGNING TOOL 


PLANETARY 
RING GEAR 



Fig. 27 Installing Front Planetary Ring Gear 


Fig. 29 Installing Front Planetary And 
Forward-Direct Clutch Assembly 







CAUTION: Do not use force to seat the pump. The seal 
rings on the stator shaft could be damaged if they bind 
or stick to the direct clutch drum. 

(68) Tighten oil pump bolts to 22 N*m (16 ft-lbs) 
torque. 

(69) Verify input shaft rotation. Shaft should rotate 
smoothly and not bind. 

(70) Lubricate and install new O-nng on throttle ca¬ 
ble adapter and install cable in case (Fig. 55). 

(71) Check clutch and brake operation. Operate 
clutches and brakes with compressed air applied 
through feed holes in case (Fig. 56). Listen for clutch 
and brake application. If you do not hear a clutch or 
brake apply, disassemble transmission and repair fault 
before proceeding. It is necessary to block the over¬ 


drive clutch accumulator feed hole No. 8 (Fig. 56) 
in order to check direct clutch operation. 




Fig. 30 Checking Input Drum-To-Oirect Clutch Drum 
Clearance 

BEARING AND 



Fig. 33 Installing Second Coast Brake Piston Snap 
Ring 



Fig. 31 Installing Clutch Shaft Thrust Bearing-Race 

Assembly 103 


Fig. 34 Marking Brake Piston Rod 








(72) Lubricate and install new O-rings on accumula¬ 
tor pistons (Fig. 57). 

(73) Assemble and install accumulator piston compo¬ 
nents (Fig. 57). Refer to Accumulator Component Iden¬ 
tification Chart in Specifications section for piston, 
spring and pin sizes. 

(74) Install new check ball body and spring (Fig. 58). 

(75) Position valve body on case (Fig. 59). 

(76) Install detent spring (Fig. 59). 

(77) Align manual valve, detent spring and shift sec¬ 
tor (Fig. 59). 


(78) Connect throttle cable to throttle valve cam (Fig. 
60). 

(79) Install and tighten valve body-to-ease bolts to 10 
Nun (7 ft-lbs) torque. 

(80) Connect valve body solenoid wires to solenoids 
(Fig. 61). 

(81) Install new O-ring on solenoid harness adapter 
and secure adapter to case- 

182) Install valve body oil tubes (Fig. 62). Tap tubes 
into place with a plastic mallet. Be sure the flanged tube 
ends and straight tube ends are installed as shown. 




Fig. 37 Installing Overdrive Support 



Fig. 36 Installing Overdrive Support Thrust Race 
And Washer 
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Fig. 38 Installing Overdrive Support Snap Ring 

















(89) Install extension or adapter housing on trans¬ 
mission. Tighten housing/adapter bolts to 34 N*m (25 
ft-lbs) torque. 

(90) Install speed sensor (Fig. 66). Tighten sensor bolt 
to 7.4 N-m (65 in-lbs) torque and connect sensor wire 
harness connector. 

(91) Install speedometer driven gear (Fig. 67). 
Tighten gear attaching bolt to 19 N-m (175 in-lbs) 
torque. 

(92) Install converter housing (Fig. 68), Tighten 12 
mm diameter housing bolts to 57 N-m [42 ft-lbs) torque. 
Tighten 10 mm diameter housing bolts to 34 N-m (25 


(93) Install transmission shift control lever on man¬ 
ual valve sh^ft. Do not install the lever attaching nut 
at this time. 

(94) Move shift control lever all the way to rear. Then 
move it two detent positions forward. 

(95) Mount neutral safety switch on manual valve 
shaft and tighten switch adjusting bolt just enough to 
keep switch from moving (Fig. 69). 

(96) Install neutral switch tabbed washer and retain¬ 
ing nut (Fig. 69). Tighten nut to 6.9 N-m (61 in-lbs i 
torque, but do not bend any of the washer tabs against 
the nut at this time. 



Fig. 45 Installing Overdrive Support Thrust Bearing 
And Races 
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Fig. 47 Installing Ring Gear Thrust Bearing And 
Race 
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(97) Align neutral switch standard line with groove or 
flat on manual shaft (Fig. 69). 

(98) Tighten neutral switch adjusting bolt to 13 Nm 
(9 ft-lbs) torque. 

(99) Install shift control lever on manual valve shaft. 
Tighten lever attaching nut to 16 N*m (12 ft-lbs) torque. 

(100) Install retaining clamp for wire harness and 
throttle cable (Fig. 70). 

(101) Install torque converter. 


(102) Verify that converter is seated by measuring 
distance between converter housing flange and one of 
the converter mounting pads (Fig. 71). Use straightedge 
and vernier calipers to measure distance. On 4-cyl. 
transmissions, distance should be 17.5 mm (.689 in). On 
6-cyl. transmissions, distance should be 16.5 mm (.650 
in). 

(103) Install lower half of transmission fill tube (in¬ 
stall upper half after transmission is in vehicle). 


OVERDRIVE 
THRUST PLANETARY 



Fig. 48 Installing Planetary thrust Race 



THRUST 

BEARING 



Fig. 50 Installing Input Shaft Thrust Bearing And 
Race Assembly 



Fig. 49 Installing Overdrive Planetary And Clutch 
Assembly 


Fig. 51 Installing Overdrive Clutch Pack 








Fig. 53 Installing Oil Pump Thrust Race 
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1. OVERDRIVE DIRECT CLUTCH FEED 

2. DIRECT CLUTCH FEED 

3. FORWARD CLUTCH FEED 

4. OVERDRIVE BRAKE FEE) 

5. SECOND COAST BRAKE FEED 

6 . SECOND BRAKE FEED 

7 FIRST-REVERSE BRAKE FEED 

8 OVERDRIVE CLUTCH ACCUMULATOR PISTON HOLE (BLOCK THIS 
HOLE WHEN CHECKING DIRECT CLUTCH OPERATION) 


Fig. 56 Clutch And Brake Feed Hole Locations 


© SECOND BRAKE ACCUMULATOR PISTON 

© SECOND CLUTCH ACCUMULATOR PISTON 

© OVERDRIVE BRAKE ACCUMULATOR PISTON 

© OVERDRIVE CLUTCH ACCUMULATOR PISTON 



Fig. 57 Installing Accumulator Pistons 
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Fig. 64 Installing Spacer And Speedometer Drive 
Gear 


Fig. 67 Installing Speedometer Driven Gear 
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Fig. 70 Installing Cable/Hamess Clamps 



Fig. 69 Neutral Switch Installatlon/Adjustment 


Fig. 71 Checking Converter Installation 
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Aisin Warner 4 

"D" Range - 1st Gear 
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Aisin Warner 4 

"D" Range - 2nd Gear 


Pressures 
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1 Line Pressure 
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Aisin Warner 4 

"D" Range - 3rd Gear 


Pressures 


Line Pressure 
Throttle Pressure 
Cutback Pressure 
Accumulator Control Pressure 
Converter Pressure 
Lubrication 
Cooler Pressure 
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Aisin Warner 4 

"D" Range - Overdrive Gear (Lock-up On) 


Pressures 


Line Pressure 
Throttle Pressure 
Cutback Pressure 
Accumulator Control Pressure 
Converter Pressure 
Lubrication 
Cooler Pressure 
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Aisin Warner 4 

"R" Range - Reverse Gear 
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Aisin Warner 4 

"1-2" Range-1st Gear 


Pressures 


Line Pressure 
Throttle Pressure 
Accumulator Control Pressure 
Low Modulator Pressure 
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Aisin Warner 4 

"1-2" Range - 2nd Gear 


Pressures 


Line Pressure 
Throttle Pressure 
Cutback Pressure 
Accumulator Control Pressure 
Converter Pressure 
Lubrication 
Cooler Pressure 
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AeTa/iu aBTOMaTMHecKOM kopo6km nepenan: 

1 — MaxoBHK nBurarena; 2 — mpporpaHCCpopMaTop; 3 — uacnaHbiH Hacoc; 4 — cronopHue xo/ibpa; 5 — ahcxh 
< ppmcpHOHOB; 6 — ynjjoTHHTejjbHue KO/ibpa; 7 — canbrnuot; 8 — ynopHbiH urojibHarbiH no/pannHnx; 9 — BXOAHOH Ban; 

10 — 6jiokh nnaHerapHux mecrepeH 





Reran* xapTepa aBTOMaTMHecKOM kopo6km nepeflan: 

1 — xaprep mpporpaH&popMaropa; 2 — Macno*3MepnrenbHbiii wyn; 3 — rpy6- 
xa Macjioa3uepaTejibHoro myna; 4 — canyH; 5 — xaprep xopoGxn nepenan; 6 — 
xnanamaa xopo6xa; 7 — uacnnHbiH xaprep; 8 — ntox nocryna x nmporpaHCcpop- 
uaropy; 9 — sauprTwwe xpbnuxH ruflpo rpaHccpopMa ropa 
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(the diagram was removed as a courtesty to 

the compushift patent holder, even though the diagram 

previously displayed was not of the patented technology specifically) 


Two things control AW4 shifting: 

1) Shift lever (lever position controls tranny valves mechanically) 

2) Transmission Control Unit 

The shift lever makes a very positive move in control... only weak point 
being there is no separate position for 1-2... they're combined. Position 
1-2 holds in 1, provided there is no TCU connected. If you have a TCU 
connected, you'll get a 1-2 upshift at about 4800rpm. 

The shift lever does do one thing that the TCU cannot accomplish- 
ENFORCING compression braking via transmission's internal overrunning 
clutches and sprags. 

Other than this, all other transmission controls are performed by the TCU. 

TCU monitors throttle position, ground speed, and shift lever position 
(switches in the console) to select gears appropriately. It also monitors 
position of the POWER/COMFORT switch to change upshift and downshift points 
and TCU lock parameters. 

The TCU's outputs are very simple- three wires. One for Tranny Solenoid 1, 
one for Tranny Solenoid 2, and one for Tranny Solenoid 3. 

Solenoids 1 and 2 (abbreviated SOLI and SOL2) perform ratio selection as 


follows: 

SOLI SOL2 
1st 1 0 

2nd 1 1 

3rd 0 1 

OD 0 0 


Where 1= ON, and 0= OFF. 

Make a switch that will give these outputs, and you'll have a 1-2-3-OD stick 
shift which needs no clutch. 

SOL 3 is very simple. Put power to it, and the Torque Converter will lock. 


About operation: 

The ratio selection is very straightforward- 

If you disconnect the TCU, and connect a switchbox, put your CONSOLE LEVER 
in D, and you'll have ABSOLUTE control over which ratio is selected via the 
control switch. Your switchbox is the ONLY thing that determines gear 
selection at that point. When you want 2nd, pull the stick to the "2" 
position, etc. You can shift it MUCH quicker than the auto system did, as 
there is a latency period included in the TCU's programming. Downshifting 
is instantanious, and when deuling with traffic, very impressive. 

Upshifting still has some latency, as the transmission's hydraulic circuits 
have control orfices, etc., to prevent double-engagement and internal 
breakage. These buffers (sometimes referred to as accumulators) also 
provide 'cushioning' for servos, to prevent harsh shifting. 



If, while using a switchbox, you move the console lever from D into some 
other gear, the transmission will respond directly to the console lever, as 
the lever acts directly on shift control valves, overriding solenoid 
functionality. 

If, while using the switchbox, you make a downshift (i.e. OD-3rd or 
3rd-2nd), you'll find that there's a decent amount of compression braking 
available, however, you'll find that pulling the console lever awards MORE 
compression braking. This is because the console lever also acts upon the 
tranny's overrun sprag operation... in english, that means it prevents the 
tranny from going into it's idea of a 'freewheeling coast mode'. Using the 
switchbox, the transmission will allow a partial freewheel action, again, 
the reason here has to do with TCU programming and the possibility of what 
happens when/if a TCU fails. 

The Torque Converter Lock: 

Solenoid 3 is unique, in that it only controls TC lock functions. Being 
able to lock up a torque converter awards you with improvements in fuel 
mileage, a cooler-running transmission, and less cabin noise. It's like 
having one more gear (a friend of mine is convinced that I've got a 5-speed 
automatic). 

Although it's possible to lock the TC in EVERY ratio, it really only works 
consistantly in 2,3,and OD. Reason for locking it in OD is obvious- you're 
toolin' down the highway. Locking it in 3rd is nice when you're in town and 
rolling through a flat 40mph zone with no traffic... keeps the RPMs down, 
and keeps them loud pipes from waking the neighborhood pets. Locking it in 
2nd is handy for maneuvering down gravel byways and dirt roads, when you're 
rolling along at 20mph and don't like lugging the engine in 3rd. Locking it 
in 1st is pretty much worthless, and not too good for the TC. 

In some instances, I've forgotten to unlock the TC when coming to a stop. 

It downshifts just fine... feels alot like doing a downshift with a stick... 
firm, not slushy. When you come to a stop, either the TC unlocks itself (by 
nature of how the hydraulic plumbing works) or it bangs a bit, then stalls 
the motor... usually I flick the switch off before anything happens. 

Putting too much foot into the throttle with the TC locked will give you a 
quick wake-up call... the TC lock is not intended to handle full engine 
torque (remember where your peak torque occurs- fairly low...) and it'll 
give you a soft jolt if you forget to unlock before feeding too much fuel. 

Mine has given me a warning only a few times... and only when going slow, 

and giving it more than 1/2 throttle. It handles the lazy 'lugging' around 

town just fine... just don't climb anything steep. Besides, the torque 

converter is your friend- it multiplies torque output in exchange for 

higher engine RPM... so only lock up when you know you don't need much oomph. 

One thing I will tell you about TC lock- The TCU is programmed to force TC 
lockup when engine RPMS are above a certain point (?dunno yet?), AND you're 
at Wide Open Throttle. Why? Easy: top speed. The AW4's TC has a very 
HIGH stall speed (translates to high torque multiplication factor, and 
higher RPM out-of-the-hole)... if you allow 2400rpm of stall, that means the 
transmission's input shaft speed will be quite a few RPMs lower than 
crankshaft speed when you're under one of those MACK-3 speed runs. At WOT, 
you're cooking down the highway above 90, and the torque multiplication 
factor really isn't required... you need more tranny RPMs. 

Remember how I said the TC lockup mechanism wouldn't handle full engine 
torque? Well, when you're screaming down the highway at WOT, engine RPMs 
are usually well above the engine's peak torque point... it's not developing 
peak TOROUE (although it may be generating peak HP). Locking the TC here 



doesn't put it in jepoardy, but it does eliminate slippage that may be 
costing you MPH. 


And yeah-1 do remember HEATHKIT... I've got several... a VHF-1 Seneca lOOw 
transmitter, an HW-10 Shawnee 6m transciever, some test tools... Believe it 
or not, there are still companies that make kits... 

Any more questions? 

>) 


From kcOahz@juno.com Wed Mar 29 20:40:28 2000 
Hi John! 

Dave Kamp here, on Remote Control... Saw the posts, so had'ta send a 
refresher- Post it if you think it's appropriate! 

Hey Guys! 

Take another look at your Factory Service Manual. You'll see the 
following: 

--TCU watches Throttle Position Sensor (a power demand signal) 

—TCU watches Speed Sensor (on the TRANSMISSION'S output shaft) (a 
ground-speed signal...) 

-TCU watches state of the BRAKE PEDAL (to know when to unlock the Torque 
Converter (TC)) 

—TCU watches state of the shift-lever position. 

-TCU operates Solenoid 1, Solenoid 2, and Solenoid 3. 

*SOL 1 and 2 select ratio 

*SOL 3 locks and unlocks the TCU. 

Very simple. 

Note that the throttle position sensor signal is used not only to 
determine upshift and downshift points, it's also used to determine when 
to lock and unlock the TCU. Under light demand, the TCU will lock up, to 
save gas. Under moderate and heavy demand, the TCU will UNLOCK the TC, 
for power. At IDLE, the TCU will unlock the TC, to keep you from killing 
the engine (and the Torque Converter). The TC watches brake pedal for 
same reason- if you're stepping on the brake, a locked-up TC could end 
up fighting the brakes. 

Also note that the Speed Sensor signal is taken from the transmission's 
output shaft- this is BEFORE the Transfer Case... so when in HIGH, the 
speed sensor sees ground speed. When in low, the speed sensor sees a 
FRACTION of ground speed. 

(-Just in case you've been considering suing me, it's right there in the 
text. ;-) 

>From a blank-stare perspective, it's not obvious, but look at this: 

Since the TCU is comparing throttle position to that sensor, your shift 
points WILL be different... and if you did a mathematical comparison 
between HI and LO range shift points, you'll probably observe them to be 
different... not because of anything that the TCU is doing differently- 
it's because your throttle-demand in HIGH range will be higher than when 



in LO range. Takes more torque to accellerate in HI than LO. 

Now read the explanation of the Throttle Valve's function (again, right 
there in the text)... it modulates pressure... it doesn't control the 
SHIFT POINT, but it does control SHIFT PRESSURE... the side effect of 
changing shift pressure is a change in how QUICKLY brake-band servo 
pressure rises. 

And it's been a while since I last had hands in mine, and am not able to 
verify right now, but I believe I recall the TV cable biases BACKWARDS in 
relation to pressure- meaning, pressure is relieved at high-throttle, 
rather than raised... but beware- high throttle is not necessarily the 
same thing as HIGH RPM! 

Some of you guys could be observing high shift-points simply because the 
combined TV setting and RPM are such that servo shift pressure only loads 
the accumulators so quickly. 

I've noticed that my (TCU-less) XJ has a nominal upshift delay of about 
1/2 to 3/4 second under normal conditions. The downshift delay, however, 
is almost instantanious. I recall noticing that the TV cable adjustment 
affects the rapidity of upshifts, however, I don't recall it ever 
affecting downshifts. Of course, no adjustments to the TV cable had any 
effect on what RPM my XJ shifts at- since there's no TCU, the 
shift-point RPM is controlled only by my switch. Same goes for the TC 
lock- it's on a switch. Totally manual, totally hillbilly, but it does 
work... when neither an '88 nor '93 TCU will. 

BTW... I haven't had any problems winding her up to 5 grand... but I 
wouldn't advise you leaving it there for hours on end... and you should 
make sure it's warmed up before spinning it that fast. If you happen to 
be running an HO motor, you'll notice that it's powerband is very stout 
up there. I actually built a 250ci Chevy inline (dimensionally very 
similar to the 4.0) for my boat using the 5krpm as an assumed WOT point, 
and it's happy as a clam to do it for essentially all day... and hasn't 
had a bit of problems (other than vibrating a few bolts loose) in over 
1500 hours. 

I wouldn't recommend running your XJ 4.0 under 5krpm WOT conditions for 
periods longer than about 14 seconds, though... because in most cases, 
you'll be well over the national speed limit. In all remaining cases, 
you're stuck and in dire need of a winch. ;-} 


DK :-) 



